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Preface 


The  technology  base  of  the  AFIT  Signal  Processing  Lab  has  grown 
at  an  incredible  rate.  In  this  author's  opinion,  future  graduate  stu¬ 
dents  could  well  spend  their  entire  thesis  quarter  becoming  familiar 
with  the  work  that  has  preceded  their  own.  In  hope  to  ease  this 
familiarization  time,  the  programs  used  in  this  thesis,  have  been 
documented  with  a  follow-on  user  in  mind,  and  it  is  hoped  sufficient 
background  development  for  the  reader  to  be  able  to  appreciate  and 
understand  the  problems  associated  with  speech  processing. 

With  basic  understanding  of  the  Signal  Processing  Lab  Computers, 
the  CLI  (Command  Line  Interpreter)  instructions,  and  the  Superedit 
instructions;  this  thesis  should  guide  follow-on  efforts  to  further 
analysis,  by  similar  methods. 

The  1981  graduate  students  were  fortunate  to  be  the  first 
generation  users  of  a  computer-interface  to  a  Cromemco  A/D  and  D/A 
Converter.  (Earlier  projects  had  to  have  A/D  processing  done  at  other 
support  labs.)  This  convenience  brings  with  it  a  responsibility  to 
develop  well  documented  procedures  for  use  of  this  equipment;  such  an 
attempt  has  been  made  in  this  thesis  report. 

This  research  resulted  from  a  suggestion  by  Dr.  Matthew 
Kabrisky,  Professor  of  Electrical  Engineering  at  the  Air  Force  Insti¬ 
tute  of  Technology.  The  research  is  a  processing  technique  to  extract 
features  (or  characteristics)  that  are  important  in  analyzing  gravity 
distorted  speech. 

I  owe  thanks  to  Dr.  Kabrisky  for  his  suggestions  and  help 
during  this  work. 
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A  special  thanks  is  also  due  Captain  Larry  Kizer,  who  is  pri¬ 
marily  responsible  for  the  AFIT  Signal  Processing  Lab.  Only  small 
parts  of  this  work  could  have  been  completed  without  this  extremely 
well -planned  facility. 

Finally  and  most  importantly,  I  wish  to  thank  my  wife/friend/ 
partner/lover:  Marsha.  Without  her  support,  encouragement,  confi¬ 
dence,  and  understanding,  this  study  could  have  been  started  but  never 
finished. 

J.  Calvin  Hunter 
Capt  USAF 
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Abstract 

An  algorithm  to  determine  energy  shift  along  the  time  axis  was 
applied  to  digitized  speech  data,  which  had  been  recorded  at  six  dif¬ 
ferent  gravity  levels.  The  analog  speech  was  recorded  during  centri¬ 
fuge  tests  at  the  Air  Force  Medical  Research  Lab,  Wright-Patterson 
AFB,  Ohio.  The  data  was  then  digitized,  Fourier  transformed,  high 
frequency  preemphasized,  channel  compressed,  and  energy-normalized. 
The  processed  files  were  checked  for  time-duration  of  each  word  in 
both  the  time  and  frequency  domain.  Large  time-duration  differences- 
up  to  200  msecs--were  recorded;  but  there  was  no  statistical  mapping 
pattern  of  distortion  versus  gravity  level.  Time  distortion  of  the 
speech  energy  within  a  given  gravity  level  was  as  significant  as  the 
distortion  between  gravity  levels.  The  results  indicate  that  no 
additional  time-warping  considerations  will  need  to  be  made,  within 
the  speech  recognition  algorithms,  to  compensate  for  gravity  fluctua¬ 
tions. 


TIME  AXIS 


ANALYSIS  OF  GRAVITY 
DISTORTED  SPEECH 

I  Introduction 


Background 

Man  took  to  the  air  by  brute  force.  He  used  his  eyes  for 
orientation  and  his  muscles  to  maneuver  the  aircraft  by  altering  the 
flight  surfaces.  Even  in  today's  accelerated  technology,  not  much  has 
changed:  hydraulic  devices  ease  the  flight  surface  altering  proce¬ 
dures;  and  instruments  give  accurate  position  information;  but  touch 
and  sight  are  still  the  only  human  functions  which  are  used  exten¬ 
sively  in  powered  flight. 

Current-generation,  single-pilot  aircraft  stress  the  human 
motor  responses  to  the  point  that  the  aircraft  "cannot  be  flown  during 
full  combat  maneuvers"  (Ref  8).  The  button  pushing,  switch  moving, 
and  dial  turning  must  be  replaced  with  alternate  functions. 

Present  .efforts  are  attempting  to  exploit  one  other  human 
function--speech.  If  voice  commands  can  be  recognized  by  machines, 
these  commands  could  more  effectively  activate  many  modern  aircraft 
cockpit  procedures  which  are  now  performed  by  sight  and  touch. 

The  major  problem  with  processing  speech  is  that  speech  must  be 

S' 

processed;  not  some  smooth,  predictable  waveform.  The  energy  produced 
by  the  human  voice  poses  an  enigma  in  the  world  of  signal  processing. 
The  energy  whic(\  forms  the  fundamental  sounds  (or  phonemes)  of  speech 
are  the  component  parts  of  all  words  in  all  languages.  Phonemes  can 
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be  combined  in  different  ways  to  produce  any  vocal  sound.  The  number 
of  phonemes  varies,  not  only  from  one  language  to  another,  but  within 
any  given  language.  For  instance:  the  word  ‘bottle1,  as  pronounced 
in  some  parts  of  the  Northeast,  contains  a  glottlestop  (a  glottlestop 
is  a  sound  within  the  larynx  which  results  from  a  rapid  closure  of  the 
glottis);  or  in  the  South,  the  vowel  1 i 1  has  a  distinctively  flatter 
sound  than  in  other  areas.  Disregarding  these  occasional  anomalies, 
English  contains  approximately  42  phonemes. 

The  different  phonemes  are  produced  by  variations  in  the  speech 
apparatus.  The  parts  of  this  'instrument'  are  the  lungs,  the  larynx, 
the  pharnx,  the  nose,  and  the  mouth  (see  Figure  1).  The  lungs  produce 
an  airstreem  which  passes  through  the  glottis  (the  cleft  or  opening 
between  the  vocal  folds,  or  vocal  cords,  at  the  upper  orifice  of  the 
larynx).  The  vocal  folds  vibrate  at  a  frequency  determined  by  their 
mechanical  properties  (taughtness,  length,  and  mass  and  by  the  air 
pressure  in  the  lungs.  The  acoustical  pressure  then  passes  through 
the  pharynx,  into  the  mouth  and  out.  The  velum  (or  soft  palate)  opens 
during  certain  sounds,  such  as  nasalized  vowels,  and  allows  the  air  to 
also  pass  out  through  the  nose. 

The  speech  apparatus  can  be  configured  in  three  different  ways, 
giving  rise  to  three  different  phoneme  types.  First,  the  vowel  sounds 
result  from  the  periodic  opening  and  closing  of  the  vocal  folds  by  the 
lung  air  pressure  and  the  laryngeal  muscles.  As  the  vocal  folds  open, 
the  velocity  of  the  air  from  the  lungs  reduces  the  air  pressure  be¬ 
tween  them.  They  then  close,  causing  another  build-up  of  air  pressure 
in  the  lungs.  The  rate  of  this  cycle  is  the  fundamental  frequency,  or 
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Figure  1.  The  Hunan  Vocal  Tract  (Ref  9) 


pitch  of  the  voice.  Secondly,  the  fricative  sounds,  such  as  ' f ' ,  ‘sh1, 
'th',  's',  1 z '  are  aperiodic  or  noise-like  sounds.  They  result  from 
turbulent  air  flow  between  the  upper  teeth  and  the  lower  lip,  tongue, 
or  lower  teeth.  The  combination  of  the  first  two  phoneme  types,  that 
is,  a  periodic  sound  and  a  noise-like  sound,  produce  sounds  such  as 
V.  Thirdly,  the  plosive  sounds,  such  as  * p * ,  't',  1  k '  are  bursts  of 
acoustic  pressure.  The  forward  parts  of  the  mouth  (tongue,  lips, 
and/or  teeth)  release  this  energy  by  suddenly  opening  and  freeing  the 
built-up  air  pressure. 

The  vocal  tract  can  then  be  considered  to  be  a  variable 
acoustic  resonator,  which  is  about  17  cm  long.  As  with  all  acoustic 
resonators,  the  sounds  which  will  transmit  through  it  are  highly  de¬ 
pendent  on  frequency  (the  sounds  that  correspond  to  the  resonant 
frequencies  are  transmitted  at  a  much  higher  amplitude  than  those 
that  are  far  from  resonance).  The  important  frequencies  are  those 
which  have  integer  multiples  of  1/4  wavelengths  which  will  fit 
exactly  within  the  length  of  the  vocal  tract  (17  cm).  These  reso¬ 
nances  or  formants  are  at:  500  Hz  (1/4  wavelength),  1500  Hz  (1/2 
wavelength),  2500  Hz  (3/4  wavelength),  and  3500  Hz  (1  wavelength). 
(NOTE:  Some  frequency  transmission  continues  up  to  approximately 
10  kHz.) 

To  digitize  human  speech,  a  sampling  rate  must  be  used  which 
is  high  enough  to  capture  all  of  these  resonant  frequencies.  For  a 
minimum  of  two  samples  per  cycle  (Nyquist  sampling  criteria),  a 
sampling  rate  in  excess  of  7  kHz  is  required. 

The  above  information  provides  a  basis  for  data  capture  and 
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data  analysis  of  human  speech  phonemes;  leaving  two  important 
questions:  1)  Do  phonemes  contain  the  essence  of  speech  intelligi¬ 
bility?  2)  Can  normal  signal  processing  and  measurement  processes 
such  as  Fourier  Transforms  extract  the  characteristics  (or  features) 
of  phonemes?  The  answer  to  both  questions  seems  to  be:  'yes'  (Refs  1; 
6).  Based  upon  that  assumption,  the  AFIT  Signal  Processing  Lab  is  con¬ 
centrating  on  phoneme  characterization,  phoneme  processing,  and  phoneme 
based  recognition  processes.  The  assumption  seems  well  founded  since 
these  speech  sounds  are  the  energy  which  the  human  ear  processes  in 
its  speech  recognition  function. 

Phoneme-based  methods  are  among  those  found  in  the  ten  or  more 
speech  recognition  units,  which  are  presently  available  on  the  market. 
These  units  are  single-word  recognizers  with  recognition  rates  of 
95-9 9%. 

Unfortunately,  these  impressive  recognition  rates  decrease 
rapidly  outside  of  an  ideal  lab  environment;  such  as  an  aircraft 
cockpit,  where  speech  is  corrupted  by  two  major  factors:  noise  and 
gravity  fluctuations.  Much  work  has  and  is  being  done  on  the  effects 
of  noise  and  how  to  best  counter  it.  Communication  fields,  unrelated 
to  speech  processing,  have  contributed  many  of  the  breakthroughs  in 
noise  cancelling.  Much  more  research  is  needed,  however,  in  the 
specific  problems  that  the  human  voice  produces.  Unlike  noise,  the 
second  problem  is  unique  to  the  aircraft  cockpit:  the  distortion  of 
speech  which  comes  from  increased  gravity  during  flight.  These  in¬ 
creased  G's  can  approach  six  or  seven  times  that  of  normal  gravity. 

This  applies  excessive  stress  to  the  entire  body.  Two  possible 
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sources  of  distortion  exist:  1)  The  vocal  system  or  the  oxygen  mask/ 
face  combination  could  physically  distort,  which  would  cause  frequency 
shifts;  these  would  occur  if  the  mechanical  properties  of  the  vocal 
tract,  face,  or  oxygen  mask  were  to  change.  2)  The  stress  on  the  body 
could  make  it  more  difficult  to  speak.  If  this  is  the  case,  the  fre¬ 
quency  would  be  relatively  constant;  but  the  time  which  it  takes  to 
make  certain  sounds  would  change. 

Summary  of  Current  Knowledge 

Only  one  other  study  has  attempted  computer  decoding  and  ana¬ 
lysis  of  G-stressed  speech  signals  (Levine,  Ref  4).  The  data  was 
insufficient  and  uncontrolled,  which  led  to  inconclusive  results. 
However,  the  excellent  research  methods  produced  evidence  of  a  tendency 
toward  a  time  shift  (or  slowing  of  the  speech)  as  the  predominant  dis¬ 
tortion. 

Objective 

The  objective  of  this  study  was  to  provide  a  systematic  and 
documented  method  for  extracting  the  features,  or  characteristics,  of 
G-stressed  speech.  Thereby  providing  the  tools  for  further  study; 
and  providing  verification  of  the  results  reported  by  Levine,  which 
really  must  be  considered  anecdotal  because  of  the  small  data  set. 

The  reason  for  this  objective  is  that  an  extensive  amount  of  data  will 
need  to  be  processed  tc  totally  verify  the  source  and  extent  of  the 
distortion.  Without  a  systematic  method,  the  same  processes  could  be 
repeatedly  performed.  Positive  results  would  produce  a  mathematical 
expectation  and  representation  of  this  distortion.  With  that 
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information,  a  speech  processing/recognition  algorithm  could  reasonably 
be  expected  to  counter  the  distortion.  Negative  results  would  be: 

1)  Speech  does  not  distort  under  gravity  loads  in  any  predictive  way; 
or  2)  The  distortion  is  not  speaker  independent,  nor  can  it  be  made  to 
be  so.  If  either  of  these  conditions  are  found,  and  the  distortion  is 
extensive,  current  technology  offers  no  certain  immediate  solution. 

Scope 

The  data  was  limited  to  a  15-word  vocabulary  from  one  subject. 
This  was  principally  done  to  rule  out  effects  of  speaker  independence, 
for  the  initial  study.  Utterances  of  each  word  at  six  different 
gravity  levels  was  then  processed  for  feature  extraction. 

Approach 

This  research  was  divided  into  four  main  areas: 

1.  Data  Acquisition 

a.  Original  Recording 

b.  Editing 

c.  Analog-to-Digital  Conversion 

2.  Data  Reduction 

a.  Discrete  Fourier  Transform 

b.  Channel  Compression 

c.  Spectrogram  Production 

3.  Feature  Extraction 

a.  Word  Length 

b.  Frequency  Length 


4.  Final  Analysis 


Assumptions 

The  only  perceived  hope  for  a  solution  to  the  speech  distortion 
and  classification  problem  is  digital -computer-processing  techniques. 
The  extent  to  which  speech  must  be  processed,  to  make  it  a  manageable 
sized  data  set,  raises  questions  of  maintaining  the  signal  integrity; 
especially  since  many  of  the  procedures  are  not  truly  reversible  (for 
instance:  a  Fourier  Transform  process  which  saves  only  the  magnitude 
cannot  be  inverted  because  the  phase  information  has  been  discarded.) 
Care  must  then  be  used  to  insure  that  the  techniques  involved  do  not 
impose  information  onto  the  signal  that  might  later  be  recognized  as 
distortion  during  signal  evaluation. 
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Original  Recording 

The  data  tapes  were  produced  by  the  Aerospace  Medical  Research 
Laboratory  (AMRL),  Wright-Patterson  AFB,  Ohio.  Three  subjects  repeated 
a  15-word  vocabulary  at  2G,  3G,  4G,  5G,  and  6G.  Regrettably,  only  one 
subject  established  a  "baseline"  at  1G;  without  a  "baseline",  the  data 
from  the  other  two  subjects  was  useless  for  the  initial  study.  The 
words  used  for  the  test  were:  0,  1,  2,  3,  4,  5,  6,  7,  8,  9,  frequency, 
enter,  CCIP,  threat,  step. 

Editing 

The  original  tapes  were  recorded  on  a  4-track,  Teac  40-4,  at 
15  IPS.  They  were  edited  onto  a  4-track,  Ampex-700,  at  7-1/2  IPS. 

The  speech  data  was  recorded  on  channel  1,  and  the  editing  notes  on 
channel  2.  The  speed  reduction  and  the  elimination  of  nonspeech  in¬ 
formation  reduced  the  17  original  tapes  to  three  edited  tapes. 

Analog-to-Oigital  Conversion 

The  audio  system  of  the  Signal  Processing  Lab  was  connected  as 
shown  in  Figure  2  (for  configuration  see  Appendix  Al).  The  sampling 
rate  was  8  kHz  with  low-pass  filtering  at  4  kHz  to  prevent  high- 
frequency  aliasing  (the  filter  blocked  higher  frequency  harmonics 
while  not  attenuating  any  important  speech  information). 

The  program  used  to  digitize  the  data  was  "audiohist"  (see 


Appendix  B2),  which  was  produced  in  concert  with  Capt  Paul  Finkes 
(Ref  3).  A  simplified  look  at  "Audiohist"  can  best  be  seen  by  studying 


program  "Audio",  which  details  only  the  digitizing  function  (see 
Appendix  Bl).  "Audiohist"  added  voltage-level  checks,  editing  of  the 
file  size,  and  histogram  production  (see  Figure  2). 

The  original  digitized  file  size  was  88  disk  blocks.  These  were 
256  integer  word  blocks,  for  a  total  word  length  of: 

Word  length  =  88  X  256  =  22528  integer  words  (1) 

Sampling  at  8  kHz  made  the  original  file  time  length: 

Time  length  =  22528/8000  =  2.82  seconds  (2) 

Most  of  the  words  were  less  than  one  second  long,  but  the  tape- 
recorder-turn-on  time  and  coordination  with  energizing  the  computer 
sampling  function  required  a  longer  sampling  window.  The  files  were 
then  checked  for  clipping  and  edited  to  24  blocks  or  0.77  seconds  in 
length.  Both  of  these  processes  were  performed  from  within  "Audio¬ 
hist."  (NOTE:  The  word  "CCIP"  was  the  longest  word  and  had  to  be 
extended  to  32  blocks.  Because  of  the  difficulty  which  this  block 
length  inconsistency  posed,  "CCIP"  was  eliminated  from  the  initial 
analysis.  It  could  have  been  included  and  treated  as  a  singular  case, 
but  that  seemed  inefficient  for  first-time  testing.  The  files  then 
consisted  of  6144  discrete  amplitude  values  (24  blocks  X  256  words  = 
6144  words)  that  were  spaced  1/8000  of  a  second,  or  125  ysec  apart. 

The  voltage  range  of  the  A/D  Converter  in  the  Cromemco  is  ±5 
volts.  These  voltage  amplitudes  were  stored  as  12  bit,  two's 
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complement,  binary  numbers;  with  the  most  significant  bit  (MSB),  which 
is  the  sign  bit,  extended  to  fill  the  full  16  bit  integer  word  of  the 
Nova  Computer.  This  leaves  11  bits  to  contain  the  voltage  values.  If 
all  11  bits  are  set,  the  full  dynamic  range  of  the  sampler  has  been 
reached,  and  higher  values  will  be  clipped. 

The  full-range  values  decode  as  +  2047-jq  (which  is  +  211-!). 

So: 


+5.0  volts  =  2047 


(3) 


and 


+1.0  volts  =  +2047/5  *  +409.4  (4) 

(NOTE:  The  internally-stored,  computer  representation  of  the  analog 
voltage  values  is  in  two's  complement  form;  therefore,  the  transforma¬ 
tion  shown  in  equations  (3)  and  (4)  must  be  used  to  properly  recover 
the  actual  voltage  values.) 

All  of  the  filenames,  G-levels,  words,  and  original  tape 
numbers  for  subject  'C*  are  in  Appendix  A2.  There  were  three  subjects: 
'C',  'M',  and  'S';  17  data  tapes,  one  or  two  word  series  (depending  on 
G-level);  three  to  five  runs  per  series  (depending  on  G-level);  and 
seven  or  eight  words  per  series.  (The  runs  were  individual  events,  or 
spins,  in  the  centrifuge.  The  word  series  were  different  ways  in 
which  the  words  were  ordered  for  presentation  to  the  pilot  on  the 
visual  display.)  A  list  of  all  filenames  for  all  words  is  in  Appendix  A4. 
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Each  word  was  assigned  a  different  filename.  The  general  fil 


name  format  is  either: 

X  X  X  X  X  X 


word  position  in  the  series 
run  number 
series  number 
tape  number 

subject  identification 


or 


X  X  X  X  X  X 


word  position  in  the  series 
word  abbreviation 
' T '  (for  training) 
tape  number 
subject  identification 


Example:  If  Subject  ’C,  on  tape  number  3,  during  series  1,  run  2, 
said  the  word  of  interest  as  the  seventh  utterance  of  that  run  and 
series,  the  filename  would  be: 


C  03  1  2  7 


or,  if  the  word  of  interest  was  'enter'  and  the  utterance  was  the 


fifth  one  during  the  training  mode,  the  file  name  would  be: 


C  03  T  E  5 


The  filenames  are  rather  complicated,  but  were  formatted  as  a  refer 
ence  to  the  original  tape  documentation  (see  Appendix  A3). 
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Ill  Data  Reduction 


Discrete  Fourier  Transforms  (DFT) 

The  first  data  reduction  step,  after  editing,  was  to  find  the 
frequency  content  of  the  words.  A  Hanning  Window  was  initially  con¬ 
sidered  because  of  its  advertised  reduction  in  high  frequency  aliasing; 
but  since  Neyman  (Ref  5)  reported  no  increased  performance  with  this 
window,  a  Rectangular  Window  was  used  for  simplicity. 

Performing  a  DFT  on  the  speech  files  is  equivalent  to  passing 
the  words  through  a  bank  of  audio  filters  and  noting  the  amplitude 
value  of  each  filter.  The  DFT  operation  is  incorporated  in  program 
"FT32V"  (see  Figure  3  for  flowgraph;  and  Appendix  B3  for  program  list¬ 
ing).  The  24  block,  or  6144  element,  speech  files  were  DFT  processed 
at  a  rate  of  64  elements  per  "Call1  to  * DFT4 ’  (DFT  subroutine).  The 
64  element  output,  from  '0FT4',  has  only  32  unique  values:  The  first 
element  is  the  DC  content  of  the  speech  file;  the  next  31  elemental 
amplitudes  (or  frequency  amplitudes)  are  integer  multiples  of  125  Hz, 
ranging  from  DC  to  3875  Hz  (see  Table  1).  The  frequency  separation  is 
found  from: 

»&F{%SS!d  -  Separation  (5) 

or  specifically: 


8000  Hz 
64 


125  Hz 


(6) 
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Figure  3. 

Flowgraph  for  Program  'FT32V' 


TABLE  I 


Elemental  Frequency  Values  of  OFT  Process 
Program  1 FT32V  * 


FREQUENCY 

(  1) 

= 

O.OOHz 

FREQUENCY 

(17) 

a 

2000.00Hz 

FREQUENCY 

(  2) 

= 

125.00Hz 

FREQUENCY 

(18) 

= 

2125.00Hz 

FREQUENCY 

(  3) 

s 

250.00Hz 

FREQUENCY 

(19) 

a 

2250.00Hz 

FREQUENCY 

(  4) 

= 

375.00Hz 

FREQUENCY 

(20) 

= 

2375.00Hz 

FREQUENCY 

(  5) 

= 

500.00Hz 

FREQUENCY 

(21) 

= 

2500.00Hz 

FREQUENCY 

(  6) 

a 

625.00Hz 

FREQUENCY 

(22) 

= 

2625.00Hz 

FREQUENCY 

(  7) 

= 

750.00Hz 

FREQUENCY 

(23) 

= 

2750.00Hz 

FREQUENCY 

(  8) 

= 

875.00Hz 

FREQUENCY 

(24) 

= 

2875.00Hz 

FREQUENCY 

(  9) 

a 

1000. OOHz 

FREQUENCY 

(25) 

= 

3000.00Hz 

FREQUENCY 

(10) 

= 

1125.00Hz 

FREQUENCY 

(26) 

= 

3125.00Hz 

FREQUENCY 

(ID 

= 

1250.00Hz 

FREQUENCY 

(27) 

= 

3250.00Hz 

FREQUENCY 

(12) 

= 

1375.00Hz 

FREQUENCY 

(28) 

= 

3375.00Hz 

FREQUENCY 

(13) 

* 

1500.00Hz 

FREQUENCY 

(29) 

= 

3500.00Hz 

FREQUENCY 

(14) 

= 

1625.00Hz 

FREQUENCY 

(30) 

a 

3625.00Hz 

FREQUENCY 

(15) 

a 

1750.00Hz 

FREQUENCY 

(31) 

a 

3750.00Hz 

FREQUENCY 

(16) 

= 

1875.00Hz 

FREQUENCY 

(32) 

a 

3875.00Hz 

The  size  of  one  of  the  time  slices  (of  64  elements)  is: 

64  X  125  usee  =  8  msec  (7) 

This  time-slice  size  is  less  than  the  shortest  possible  identifiable 
speech  sound  (which  is  approximately  10  msec).  The  block  length  of 
each  time  slice  is: 


256  words/block 
64  words 


1/4  block 


(8) 


Saving  only  the  nonredundant  DFT  elements  left  1/8  block.  The  next 
step  in  Figure  3,  logarithmically  increased,  or  preemphasized  the  mag¬ 
nitude  of  the  high  frequency  components.  The  need  for  preemphasis 
arises  because  of  the  energy  distribution  of  speech  across  the  fre¬ 
quency  spectrum:  most  of  the  speech  energy  is  concentrated  in  the 
frequencies  below  300  Hz;  and  above  500  Hz,  the  energy  must  be  pre¬ 
emphasized  to  permit  energy  comparisons  with  the  lower  frequencies 
on  the  same  scale.  Several  forms  of  preemphasis  have  been  used  (Refs 
5:19-22;  7:669-670),  but  an  increase  of  6  dB/octave,  starting  at 
500  Hz  was  used  because  it  experimentally  produced  the  desired  high 
frequency  highlighting  on  the  spectrograms  of  the  words.  Preemphasis 
is  also  believed  to  closely  simulate  the  processing  performed  by  the 
ear  thereby  treating  the  data  in  a  more  human  oriented  manner. 

The  next  data  reduction  step,  shown  in  Figure  3,  was  channel 
compression.  Adjacent  pairs  of  the  32  element  arrays  were  combined 
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and  averaged  into  16  elements  (again  a  nonreversible  process).  This 
left  a  file  size  of  1/16  block.  Two  copies  of  this  1/16  block  file 
were  made;  one  which  maintained  the  original  energy  of  the  word  and 
one  which  was  later  energy-normalized.  Energy  normalization  was 
accomplished  by  dividing  each  element  in  the  file  by  the  square  root 
of  the  sum  of  the  squares  of  all  elements--according  to  Parseval's 
relation  (Ref  6:125): 

En  =  (xl  +  x2  X32)V2 


where 


En  =  Normalizing  energy 

x,  =  Elemental  values  of  the  32  component 
vector  produced  by  ’DFT4' 


The  normalized  vector/array/or  file  was  then  found  from: 


x 


i 


(10) 


This  guaranteed  that  no  single  element  was  greater  than  one,  and  that 
the  total  energy  of  the  file  equalled  one  (1).  The  step  compensated 
for  energy,  or  volume,  fluctuations  that  could  have  arisen  from 
variances  in:  record-levels;  tape  quality;  equipment  temperature; 
ambient  air  temperature;  and  most  predominantly,  speaker  energy,  or 
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volume.  None  of  these  variances,  unless  excessive,  thwart  human 
hearing,  which  suggests  that  something  akin  to  energy-normal ization 
may  be  routinely  occurring  in  the  function  of  the  ear  and  brain. 

The  preceding  steps  were  repeated  96  times  to  complete  the 
processing  of  all  24  blocks  (6144  elements),  which  produced  six  (6) 
blocks  of  processed  data  (96  X  1/16  block  =  6  blocks).  The  un¬ 
normalized  files  were  saved  directly  on  disk.  The  energy-normalized 
files  were  further  processed  to  find  the  beginning  and  end  of  the 
word,  and  suppress  the  energy  of  the  nonword  data,  before  being  saved 
(The  energy-normalized  files  had  an  ' E '  prefix  added  to  the  speech 
filename;  the  unnonmalized  files  had  a  ' U *  prefix  added.) 
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IV  Feature  Extraction 


Spectrograms 

Spectrograms  were  produced  for  data-quality  verification;  a 
step  compelled  by  the  extensive  processing  and  the  number  of  non- 
reversible  processes,  which  were  performed.  The  spectrograms  of  the 
digitized  speech  files  produced  by  "SPECGRAM32"  (see  Figure  4  for  flow- 
graph;  Appendix  B4  for  program  listing)  were  compared  to  the  ones  pro¬ 
duced  by  previously  proven  programs  (Ref  2).  The  parameters  within 
1 FT32V '  were  then  tuned  for  proper  high-frequency  preemphasis,  and  non¬ 
word  energy  suppression.  The  spectrograms  of  one  utterance  of  the  full 
14-word  vocabulary  are  in  Appendix  C2. 

Study  of  the  spectrograms,  permitted  word  identification 
through  all  six  G-levels;  indicating  that  a  major  portion  of  the  word- 
identification  frequencies  were  retained.  (NOTE:  Frequency  variance 
was  not  ruled  out  as  a  possible  source  of  distortion,  at  this  point; 
however,  with  the  initial  objective  being  to  find  the  main  source  of 
distortion,  the  apparent  small  variance  in  frequency  was  bypassed  in 
search  of  greater  changes.) 

The  spectrograms  showed  that  the  most  obvious  change  in  a  word 
from  one  G-level  to  another,  was  a  shift  in  energy  along  the  time 
axis.  This  could  result  from  a  change  in  the  time  needed  to  say  a 
particular  word  at  different  G-levels;  that  is,  if  the  effort  required 
to  say  any  word  was  increased  from  1G  to  2G,  thereby  requiring  more 
time  to  complete  the  utterance;  and  if  that  variance  was  any  calculable 
and  predictable  function,  linear  or  nonlinear  then  a  distortion  func¬ 
tion  could  be  defined  by  that  relationship. 
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PRINTRONIX 

PRINTER/PLOTTER 


Figure  4. 

Flowgraph  for  Program  'SPECGRAM32 


Initial  indications  were  toward  just  such  a  relationship: 
Checking  a  sample  utterance  of  'ZERO'  at  1G  and  2G  showed  that  the  2G 
word  was  more  than  30  msec  longer  than  the  one  at  1G.  Seemingly,  the 
energy  had  shifted--and  significantly.  Further  checks  through  a  small 
auxiliary  program  (not  shown  here),  showed  that  the  average  of  the  word 
lengths  for  the  five  training  utterances  of  'O'  at  2G  was  also  more 
than  30  msec  longer  than  the  same  average  at  1G.  (Data  produced  by  the 
word-start  and  word-end  feature  of  1 FT32V ’  was  used  for  this  comparison 
with  a  voltage  threshold  of  1.0  volt.) 

Because  of  the  possible  significance  of  this  indication,  the  now 
increased  need  for  accuracy,  and  the  fact  that  ' FT32V '  was  far  too  slow 
and  complex  to  use  for  the  extraction  of  this  small  data  set,  another 
special-purpose  program  was  written:  'FSTART '  (see  Appendix  B5). 
'FSTART'  established  the  word-start  and  word-end  (hereafter  referred 
to  as:  word-start/end)  voltage  threshold  by  the  amplitude  of  the  non¬ 
word  noise  in  the  file.  Thereby  ruling  out  the  effects  of  noise-level 
variance  from  one  file  to  another.  The  percent  above  that  threshold, 
which  would  be  identified  as  word  data,  was  preset  at  75%  or  selectable 
interactively.  As  a  back-up  procedure,  the  amplitude  of  the  frequency 
components,  produced  by  'DFT4',  were  processed  in  a  manner  similar  to 
the  voltage  threshold.  The  difference  being  that  the  voltage  threshold 
level  was  established  by  checking  each  of  the  6144  elements  in  the 
speech  file  for  a  threshold  and  word-start/end  indication.  While  the 
frequency  components  were  checked  for  a  threshold  and  word-start/end 
indication  in  1/4  block  increments,  and  in  the  frequency  domain— 


specifically,  at  the  low-frequency  end  of  the  spectrum  (125  Hz  to  375 
Hz).  Further  justification  for  using  this  frequency-change-detection 
procedure  is:  1)  From  speech  plots  such  as  those  in  Appendix  Cl,  the 
word-start/end  would  be  visually  identified  by  the  frequency  change 
which  initially  and  terminally  differentiated  the  word  data  from  the 
noise,  and  2)  From  an  audio  playback  of  the  words,  the  word-start/end 
would  be  audibly  detected  when  the  amplitude  of  the  word-data  fre¬ 
quencies  were  large  enough  to  be  discriminated  from  the  background 
noise.  'FSTART'  modeled  these  two  human  functions,  but  operated  inter¬ 
actively  to  permit  intervention  and  invocation  of  engineering  judgment 
whenever  the  machine  made  obvious  errors.  If  the  word-start/end  had 
been  properly  found,  the  voltage  and  frequency  checks  should  complement 
each  other;  large  differences  could  be  an  indication  of  a  poorly 
identified  word-length.  The  threshold  percent  levels  could  then  be  in¬ 
creased  to  insure  that  the  identified  word-length  was  not  miscued  by 
noise  spikes. 

Using  'FSTART',  the  word-length  average  for  the  five  training 
utterances  of  'O',  at  1G  and  2G,  were  again  checked  and  found  to  be 
comparable  to  the  data  produced  by  ' FT32V ' .  'FSTART'  also  calculated 
the  word  variance;  that  is,  the  difference  between  the  longest  and 
shortest  word-lengths .  (See  Appendix  C3  for  'FSTART'  output.)  The 
output  results  are  also  shown  graphically  in  Figures  5-18,  for  G-levels 
1-5  (the  6G  tape  was  too  corrupted  by  noise  for  meaningful  output  or 
comparison).  Study  of  these  graphs  showed  the  "initial  indication" 
described  earlier  in  almost  all  of  the  words;  that  indication  was 
toward  a  large  word-length  variance  from  1G  to  2G,  but  that  variance 
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was  not  sustained  through  all  G-levels.  The  shift  from  1G  to  2G  is 
predominantly  the  largest  and  the  most  surprising,  because  what  has 
been  called  1G  throughout  this  report,  for  simplicity,  was  actually  at 
1.4G.  (This  is  the  lowest  spin  rate  which  the  ARML  considers  suffi¬ 
cient  motion  for  the  extraction  of  baseline  data.) 


G-Level 

Figure  5.  Wordlength  Variance  of  '0 
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Figure  9.  Wordlength  Variance  of 


32 


34 


iXv '  V* 


G^Level 

Wordlength  Variance  of 


37 


G-Level 


Figure  17.  Wordlength  Variance  of  ' T ' 


V  Conclusions 


Study  of  the  TSTART'  output  (in  Appendix  C3)  showed  that,  with 
few  exceptions,  the  variance  of  a  word  within  any  single  G-level  was 
greater  than  the  variance  of  that  word  from  one  G-level  to  another. 
These  two  variances  were  at  best,  statistically  based  observations, 
without  direct  mathematical  correlation;  therefore,  there  could  be  no 
meaningful  comparisons.  However,  this  result  clearly  showed  that  the 
uncontrolled,  or  unreported,  variables  were  of  greater  significance 
and  impact  than  the  presumed  control  variable,  which  was  G-level. 

This  variance  within  a  G-level  is  a  good  guideline  for  maximum  word 
variation  needed  for  a  word  recognizer.  The  time  distortion,  or  energy 
shift  along  the  time  axis  is  a  phenomenon  of  human  speech--words  cannot 
be  sequentially  or  randomly  repeated  for  an  exact  amount  of  time.  If 
a  time-warping  function  is  incorporated  into  a  word-recognition  al¬ 
gorithm,  and  if  it  can  permit  up  to  a  200  msec  wordlength  variation, 
then  the  recognizer  should  work  as  well  at  5G  as  it  does  at  1G,  from 
a  time-distortion  consideration.  Therefore,  if  word-recognition  fail¬ 
ures  occur,  they  should  be  attributable  to  frequency  changes. 

This  final  analysis  was  based  upon  a  data  set  which  was  a 
massively  reduced  subset  of  the  potential  processing  capability  of  the 
files  produced  by  ' FT32V ’ ;  but  the  categorization,  for  time  distortion, 
needed  no  further  processing  on  a  data  set  which  was  this  badly  noise 
corrupted. 
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VI  Recommendations 


The  noise  1evel--in  particular,  the  60  Hz  and  associated  har- 
monics--caused  serious  problems  with  obtaining  the  desired  distortion 
and  categorization  accuracy.  Although  the  frequency  content  of  the 
speech  information  could  be  analyzed  despite  the  noise,  the  voltage 
levels  could  not  be  accurately  evaluated.  This  undesirable  noise 
should  have  been  easily  eliminated.  The  centrifuge  recordings  should 
be  reaccomplished  with  better  quality  control  and  test  hook-up  design 
to  insure  proper  signal/noise  ratio.  Then  a  quality  baseline  could 
be  permanently  evaluated  and  stored  in  the  Speech  Processing  Lab  for 
future  work  with  frequency  distortion  and  noise  corruption. 

Many  samples  of  each  word  are  also  going  to  be  required  to 
permit  prototype  construction  of  those  words.  Approximately  10  mega 
bytes  of  data  was  processed  during  this  study,  but  no  more  than  five 
utterances  of  any  given  word  at  a  single  G-level  were  available;  many 
more  will  be  required. 

As  stated  in  the  Conclusions  Chapter,  the  gravity  variances 
should  be  easily  accommodated  by  a  speech  recognizer  which  works  at 
1G.  However,  the  results  in  this  report  suggests  the  presence  of  un¬ 
controlled  and  unreported,  data-varying,  driving  forces  of  significant 
magnitudes.  Figure  19  shows  the  average  wordlength  of  all  words, 
which  was  computed  from  the  average  sum  of  the  wordlength  of  all  14 
words  at  each  gravity  level.  These  forces  may  be  physiological,  psy¬ 
chological,  and/or  environmental;  for  instance:  time  of  day,  time 
since  last  meal,  physiological  vital  signs  (heart  rate,  respiration 
rate,  and  blood  pressure),  amount  of  brain  wave  activity,  fatigue/ 
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WORDLENGTH  VARIANCE  IN  BLOCKS 


alertness,  temperature,  humidity,  ambient  brightness  level,  etc. 

Further  categorization  of  the  seemingly  uncorrelated  results, 
in  this  report,  will  require  extensive  investigation  of  these  bio¬ 
logical  factors.  The  limited  set  of  these  factors  which  are  report¬ 
able/measurable  may  not  be  controllable;  thereby,  making  them  interest¬ 
ing  but  of  no  practical  value.  Verification  of  that  fact  would  be  the 
final  testimony  that  the  innate  wordlength  variance  must  be  accepted 
as  a  normal  occurrence  in  human  speech.  A  suggested  alternate  approach 
would  then  be  to  perform  finer  gravity  increments  and  analytically  com¬ 
pare  that  data  with  the  variance  curves  presented  in  this  report. 

A  final  note:  As  speech  recognition  techniques  are  studied, 
one  cannot  help  but  be  impressed  with  the  extreme  difficulty  of  re¬ 
ceiving,  processing,  understanding,  and  acting  upon  a  spoken  command-- 
something  which  my  three-year  old  does  very  well;  but  only  if  he  wants 
to.  If  we  could  only  machine  duplicate  an  unmoody  three-year-old! 
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APPENDIX  A1  CONFIGURATION  OF  AUDIO  EQUIPMENT 


AMPEX 

ATR-700  TAPE  RECORDER 

CONTROL  NAME 

SETTINGS 

CH  1  (ON  HEAD  COVER) 

REPRO 

CH  2  (ON  HEAD  COVER) 

REPRO 

HEAD  (ON  HEAD  COVER) 

2T 

CH  1  RECORD 

CH  2  RECORD 

SAFE  ! 

SPEED 

HIGH  (7-1/2  IPS) 

REEL 

SMALL 

VARI-SPEED 

OFF 

EDIT 

OFF 

CH  1  'A'  RECORD  LEVE'L 

OFF 

CH  1  ' B '  RECORD  LEVEL 

OFF 

!  CH  2  'A'  RECORD  LEVEL 

OFF 

CH  2  ' B  *  RECORD  LEVEL 

OFF 

1  RECORD  EQ 

1 

I  RECORD  BIAS 

1 

|  RECORD  LEVEL 

1 

i  CH  1  MONITOR 

TAPE 

I  CH  2  MONITOR 

TAPE 

MASTER  RECORD 

“OFF 

CH  1  OUTPUT 

VARIABLE  (MEAN  OF  8) 

CH  2  OUTPUT 

VARIABLE  (MEAN  OF  8) 

HEADPHONES 

PLUGGED  IN 

CH  1  HEADPHONE  VOLUME 

FULL 

CH  2  HEADPHONE  VOLUME 

FULL 

ROCKLAND  FILTER 

CONTROL  NAME 

SETTINGS 

CUT  OFF  FREQ 

4.00  X  Ik 

0dB  GAIN/20dB  GAIN 

0dB 

FLAT  AMPL/FLAT  DELAY 

FLAT  AMPL 

HI  PASS/LO  PASS 

LO  PASS 

(BOTH  CHANNELS  HAVE  THE  SAME  SETTING) 

CROWN  AMPLIFIER  D75/ATTENUATOR 

CONTROL  NAME 

SETTINGS 

VOLUME 

CONTROLS  SET  AS  NEEDED 

ATTENUATOR 

ALL  SET  TO  '0' 

Al.I 


FILZS 

SUBJECT 

G-LVL 

»  o^p. 

TAP 

- 

0C3T01 

SUBJECT-C 

1  .  4G '  S 

'O' 

TAPE 

■z 

003TG2 

SUBJECT-C 

1 .43'3 

*o» 

TAPE 

3 

C03TQ3 

SUBJECT-C 

1.40'S 

'O' 

TAPE 

5 

C33T04 

SUBJECT-C 

1 .  4G'S 

'O' 

TAPE 

5 

C03T05 

SUOJECT-C 

1 .  4G'$ 

'O' 

TAPE 

T 

C03T1 1 

SUOJECT-C 

1.40'S 

*1 ' 

TAPE 

C03T12 

SUBJECT-0 

1 .43'S 

*1 ' 

TAPE 

3 

C03T13 

SUBJECT-0 

1 .4G'S 

'1 ' 

TAPE 

3 

C03T14 

SUOJECT-C 

1.4G«S 

'  1 ' 

TAPE 

3 

C03T15 

SUDJECT-C 

1 .4G'S 

'1 ' 

TAPE 

3 

C05T21 

SUB  J  EOT- 0 

1 .43' S 

'2  ’ 

TAPE 

3 

CC3T22 

SU3JE0T-C 

1 . 43 » S 

'  2 ' 

TAPE 

3 

C03T23 

SUOJECT-C 

1 .43' S 

*2  * 

TAPE 

7 

035 12  4 

SU3JECT-C 

1 .4G’S 

'  2 ' 

TAPE 

3 

003 T2 5 

SUOJECT-C 

1 .43' S 

»2» 

TAPE 

3 

C03T31 

SUOJECT-C 

1 .4G’$ 

•3' 

TAPE 

3 

003732 

SUBJECT-0 

1 .43'S 

»3» 

TAPE 

3 

003 T33 

SUBJECT-C 

1 .4G'S 

*3  * 

TAPE 

3 

0C3T34 

SU3JECT-C 

1 .43' 3 

'3  * 

TAPE 

3 

003T35 

SUBJECT-C 

1.40'S 

'3' 

TAPE 

3 

003 T41 

SUBJECT-C 

1 .4G'S 

'4* 

TAPE 

5 

005742 

SUBJECT-C 

1.4G'S 

» 4  * 

TAPE 

C03743 

SUBJECT-C 

1 .4C'S 

•  4' 

TAPE 

3 

C03 744 

SUBJECT-C 

t.4G'S 

*4* 

TAPE 

5 

005T45 

SUBJECT-C 

1 .40*3 

'4* 

TAPE 

3 

003751 

SUB J EOT- C 

1 .43* S 

»5» 

TAPE 

3 

003752 

SU3JECT-C 

1 .4G'S 

*5* 

TAPE 

3 

003753 

SUBJECT-C 

1 .43'S 

'5' 

TAPE 

3 

00375*1 

SUBJECT-C 

1 .4G»S 

'5' 

TAPE 

3 

005755 

SUBJECT-C 

1 .43' S 

'5' 

TAPE 

■2 

J 

003761 

SUBJECT-C 

1.40'S 

*6  * 

TAPE 

3 

003 To 2 

SU3JECT-C 

1 .4G'S 

'o' 

TAPE 

7 

003T65 

SUBJECT-C 

1 .4G'S 

'5 ' 

TAPE 

003 T6 4 

SUBJECT-C 

1 .4G'S 

*5* 

TAPE 

3 

C05T55 

SUBJECT-C 

1 .4G'$ 

•S' 

TAPE 

3 

005771 

SUBJECT-C 

1.4G'S 

'  7 »  , 

TAPE 

7 

C03T72 

SUSJECT-C 

1 .40»S 

'  7 ' 

TAPE 

7 

C05T73 

SUBJECT-C 

1 .43' 5 

•7* 

TAPE 

003  T7  4 

SUBJECT-C 

1 . 43  *  S 

'7' 

TAPE 

3 

003T75 

SUBJECT-C 

1 .40* S 

*7' 

TAPE 

3 

003 T31 

SUBJECT-C 

1 .43'S 

tg » 

TAPE 

2 

C05T32 

SUBJECT-C 

1 .4G'S 

'3» 

TAPE 

3 

003 TO 3 

SUBJECT-C 

1 .4G'S 

*3 ' 

TAPE 

3 

C03T34 

SUBJECT-C 

1 .43' S 

'3 ' 

TAPE 

5 

005 TG 5 

SUBJECT-C 

1 ,4G'S 

'3' 

TAPE 

3 

003 T9 1 

SUEJECT-C 

1.4G'S 

'  9 » 

TAPE 

7 

CC3T92 

SUBJECT-C 

1 .4G'S 

'  9 ' 

TAPE 

> 

C03T93 

SUBJECT-C 

1.4G'S 

»g* 

TAPE 

3 

003794 

SUBJECT-C 

1 .40*  S 

'  9 ' 

TAPE 

5 

005 T95 

SUBJECT-C 

1.4G'S 

'9' 

TAPE 

7 

005 TO 1 

SUBJECT-C 

1.4G'S 

CCIP 

TAPE 

3 

A  2 . 1 


filis 

SUBJECT 

G-LVL 

TA.F 

r 

CC3TC2 

SUC J EOT- C 

1 ,40'S 

rv-'i  o 

WW  1  • 

TAPE 

J 

CC3TC3 

SUE JECT-C 

1 ,4G»S 

CCIP 

TAPE 

3 

C03TC4 

SUE JECT-C 

1 ,4G»S 

CCIP 

TAPE 

C03TC3 

SUE JECT-C 

1 .43'S 

CCIP 

TAPE 

C03TE1 

SUC JECT-C 

1 .4G'$ 

Ei  ITER 

TAPE 

"3, 

C03TE2 

SUC JECT-C 

1 .40*3 

ESTEP 

TAPE 

3 

003 TE3 

SUS JECT-C 

1.4G»S 

ESTEP 

TAPE 

T 

C33TE4 

SUC JECT-C 

1 .4G'$ 

ESTER 

TAPE 

C03TZ5 

SUE JECT-C 

1 .4G»S 

ESTER 

TAPE 

CG3TF1 

SUS JECT-C 

1 .4G'S 

FREOUESCY 

TAPE 

CC3TF2 

SUC JECT-C 

1 .4G'S 

FREQUENCY 

TAPE 

3 

C03TF3 

SUC JECT-C 

1.4G»S 

FF.ECUE.'  'CY 

TAPE 

C03TF4 

SUS JECT-C 

1 . 4G'S 

FREOUESCY 

TAPE 

C03TF3 

SUC JECT-C 

1 .4G*S 

FREOUESCY 

TAPE 

3 

CC3TS1 

SUC JECT-C 

1 .4G'S 

STEP 

TAPE 

V 

C03TS2 

SUS JECT-C 

1 .4G*S 

STEP 

TAPE 

3 

CQ3TS3 

SUS JECT-C 

1 .45'$ 

STEP 

TAPE 

C33TS4 

SUC JECT-C 

1 .4G»S 

STEP 

TAPE 

3 

C05TS3 

SUS JECT-C 

1 ,4G»S 

STEP 

TAPE 

3 

CC3TT1 

SUC JECT-C 

1 .4G'S 

THREAT 

TAPE 

3 

C33TT2 

SUC JECT-C 

1 .4G'S 

THREAT 

TAPE 

3 

C03TT3 

SUC JECT-C 

1.4G*S 

THREAT 

TAPE 

3 

C03TT4 

SUB JECT-C 

1 .4G»S 

THREAT 

TAPE 

3 

C03TT5 

SUC JECT-C 

1 ,4G'S 

THREAT 

TAPE 

3 

C13T01 

SUC JECT-C 

2  G'S 

'O' 

TAPE 

13 

C13T02 

SUS JECT-C 

2  G’S 

'O' 

TAPE 

13 

C13T03 

SUC JECT-C 

2  G'S 

'O' 

TAPE 

13 

C13T04 

SUS JECT-C 

2  G'S 

'O' 

TAPE 

13 

C13T11 

SUS JECT-C 

2  G'S 

'1 ' 

TAPE 

13 

C13T12 

SUC JECT-C 

2  G'S 

'1 ' 

TAPE 

13 

C13T13 

SUS JECT-C 

2  G'S 

'1 » 

TAPE 

13 

C13T14 

SUS JECT-C 

2  G'S 

'1 » 

TAPE 

13 

C13T15 

SUC JECT-C 

2  G'S 

» 1 ' 

TAP“ 

13 

C13T21 

SUC JECT-C 

2  G'S 

'2 ' 

TAPE 

13 

Cl 3T22 

SUS JECT-C 

2  G'S 

'2 ' 

TAPE 

13 

C13T23 

SUS JECT-C 

2  G’S 

'  2 ' 

TAPE 

13 

C13T24 

SUC JECT-C 

2  G'S 

*2  • 

TAPE 

13 

C13T23 

SUS JECT-C 

2  G'S 

'  7  ' 

TAPE 

13 

C13T31 

SUS JECT-C 

-?  rtr: 

+* 

'3' 

TAPE 

13 

C13T32 

SUS JECT-C 

2  Gf  5 

f  3  ( 

TAPE 

13 

C13T33 

SUBJECT— C 

2  G'S 

'3» 

TAPE 

13 

C13T34 

SUS JECT-C 

2  G'S 

»3  ’ 

TAPE 

13 

C13T35 

SUS JECT-C 

2  G'S 

f  7  | 

TAPE 

13 

Cl  3741 

SUS JECT-C 

2  G’S 

'4' 

TAPE 

13 

C13T42 

SUS JECT-C 

2  G'S 

'  4 » 

TAPE 

13 

Cl  3T43 

SUC JECT-C 

2  G’S 

»4» 

TAPE 

13 

C13T44 

SUS JECT-C 

2  G'S 

*  4 ' 

TAPE 

13 

C13T45 

SUS JECT-C 

2  G'S 

'4' 

TAPE 

13 

C13T31 

SUS JECT-C 

2  G'S 

*5» 

TAPE 

13 

C13T52 

SUS JECT-C 

2  G'S 

'5 ' 

TAPE 

13 

C13T55 

SUC JECT-C 

2  G'S 

'  5 ' 

TAPE 

13 

FILES 

o  u  J  4  ~JT 

-LVL 

:.0P.D 

TAPE 

013734 

SU. JECT-C 

2 

G'S 

'  5 1 

TAPE 

13 

C13T53 

SUCJECT-C 

2 

G'S 

'  3 ' 

TAPE 

13 

SI  STS  1 

SUCJECT-C 

O 

G'S 

'  5  * 

TAPE 

13 

C15T62 

SUCJECT-C 

n 

G'S 

'  5 » 

TAPE 

13 

C13T53 

SUCJECT-C 

o 

3'S 

'o' 

TAPE 

13 

C13T34 

SU2JECT— C 

2 

G'S 

•5' 

TAPE 

13 

C137G3 

SUCJECT-C 

0 

*- 

O'  S 

»5» 

TAPE 

15 

C13T71 

SUCJECT-C 

7 

G'S 

'7' 

TAPE 

13 

Cl  3172 

SUCJECT-C 

2 

G'S 

*  7 ' 

TAPE 

15 

C15T73 

SUCJECT-C 

G'S 

» 7  ’ 

TAPE 

13 

Cl  3774 

SUE JECT-C 

7 

G'S 

'7* 

TAPE 

13 

C13T75 

SUCJECT-C 

2 

G'S 

•7'* 

TAPE 

13 

Cl  3731 

SUCJECT-C 

2 

G'S 

» j  •  if 

TAPE 

13 

Cl  3  TO  2 

'  SUE JECT-C 

2 

G'S 

'  G ' 

TAPE 

13 

CIS  TC  3 

SUB JECT-C 

2 

G'S 

'  G ' 

TAPE 

13 

'■'IT  *7"'  ■* 

O  1  2  1  U  — 

SUEJECT-C 

2 

G'S 

ig 1 

TAPE 

13 

L-1  "fTC'5 

SUCJECT-C 

2 

G'S 

'3» 

TAPE 

13 

C13T91 

SUEJECT-C 

7 

G'S 

131* 

TAPE 

13 

213792 

SUEJECT-C 

7 

G'S 

'O’ 

TAPE 

13 

C13TC3 

ou->Je.CT-o 

7 

G'S 

»o  t 

1 1  \PE 

13 

Cl  3724 

SUCJECT-C 

2 

G'S 

'  9 ' 

TAPE 

13 

213795 

flip  tcpT-P 

2 

G'S 

'  5 ' 

TAPE 

13 

213TC1 

SUEJECT-C 

2 

G'S 

CCIP 

TAPE 

13 

C13TC2 

SUCJECT-C 

7 

PIC 

■«-  >j 

P'-'l  o 

owl  1 

TAPE 

13 

C13TC3 

SUB JECT-C 

7 

G'S 

CCIP 

TAPE 

13 

C13TC4 

SUCJECT-C 

2 

G'S 

CCIP 

TAPE 

13 

C13TC5 

SUCJECT-C 

7 

G'S 

CCIP 

TAPE 

13 

C13TE1 

SU3JECT-C 

o 

L. 

G'S 

EATER 

TAPE 

13 

C13T22 

SUEJECT-C 

7 

G'S 

EUTZR 

tape 

13 

C13TE3 

SUCJECT-C 

2 

G'S 

EUTER 

tape 

13 

C13T54 

SUCJECT-C 

7 

G'S 

z'  j  y-j'' 

tape 

13 

C13TE5 

SUCJECT-C 

7 

G'S 

£;  .'TER 

tape 

15 

C13TF1 

SUCJECT-C 

7 

G'S 

FREOUEUCY 

TAPE 

13 

C13TF2 

SUCJECT-C 

2 

G'S 

FRECUEI  ICY 

TAPE 

15 

C13TF3 

SUCJECT-C 

2 

G'S 

FP.snuz:  icy 

TAPE 

13 

C13TF4 

3U 3 JECT-C 

7 

<1 

G'S 

FPEOUEi  !CY 

TAPE 

1 3 

C137F3 

SUCJECT-C 

7 

4. 

G'S 

FREOUEUCY 

TAPE 

15 

Cl  3  TS 1 

SUCJECT-C 

7 

G'S 

STEP 

TAPE 

13 

C13TS2 

SUCJECT-C 

7 

*- 

G'S 

STEP 

TAPE 

13 

C13TS3 

SUCJECT-C 

7 

G'S 

STEP 

TAPE 

13 

C137S4 

SUEJECT-C 

2 

G'S 

STEP 

TAPE 

13 

C13T25 

SUCJECT-C 

2 

G’S 

STEP 

TAFE 

13 

315TT1 

SUCJECT-C 

2 

G'S 

THREAT 

TAPE 

13 

C13TT2 

SUEJECT-C 

2 

G'S 

THREAT 

TAPE 

13 

C137T3 

SUCJECT-C 

n 

G'S 

THREAT 

TAFE 

13 

2137T4 

SUCJECT-C 

2 

G'S 

THREAT 

TAPE 

13 

C13TT5 

SUCJECT-C 

2 

G'S 

THREAT 

TAPE 

13 

C09T91 

SUCJECT-C 

J; 

G'S 

'O' 

TAPE 

Q 

2C9T02 

SUCJECT-C 

3 

G'S 

'O' 

TAPE 

9 

CC9TC3 

SUEJECT-C 

3 

G'S 

'O' 

TAPE 

»> 

C09TC4 

SUCJECT-C 

5 

G'S 

'O' 

TAPE 

0 

1  7  T 

•  J 


file: 


su.-:je:t 


G-LYL 


CC9TG5 

SUCJECT-C 

C09T1 1 

SUDJECT-C 

C09T12 

SUDJECT-C 

C09T13 

SU2JECT-C 

C39T14 

SUCJECT-C 

C09T1 5 

SU2JECT-C 

CC9T21 

S'JBJECT-C 

C09T22 

subject—: 

CC9T23 

SUCJECT-C 

CC9T24 

SUCJECT-C 

SUCJECT-C 

CC2T31 

SUCJECT-C 

C02T32 

SUCJECT-C 

CC9T33 

SU3JECT-C 

C09T34 

SUCJECT-C 

C09T35 

SUDJECT-C 

C09T41 

SUCJECT-C 

C09T42 

SU3JECT-C 

009T43 

SUCJECT-C 

C09T44 

SUCJECT-C 

CD9T45 

SUCJECT-C 

CQ9T51 

SUCJECT-C 

C09T52 

SUCJECT-C 

CC9T53 

SU3JECT-C 

C09T54 

SUCJECT-C 

C09T35 

SUCJECT-C 

C09T61 

SUCJECT-C 

C09T52 

SU5JECT-C 

CC9T53 

SUBJECT-C 

C92T54 

SUCJECT-C 

CC9T65 

SUCJECT-C 

C09T71 

SUCJECT-C 

CG9T72 

SJ3JECT-C 

C09T73 

SUCJECT-C 

C09T74 

SUBJECT-C 

CC9T75 

SUDJECT-C 

CC9T31 

SUCJECT-C 

C09T32 

SUBJECT-C 

C09TG3 

SUCJECT-C 

C09T34 

SUCJECT-C 

C09T35 

SUCJECT-C 

C09T91 

SUBJECT-C 

C09T92 

SUBJECT-C 

CC9T93 

SUBJECT-C 

C09T94 

3USJECT-C 

C09T95 

SUDJECT-C 

CQ9TC1 

SUCJECT-C 

SUDJECT-C 

C09TC3 

SUDJECT-C 

CC9TC4 

SUDJECT-C 

C09TC5 

SUBJECT-C 

G- 

•L7L 

r'~'i  > 

T.-P 

z 

3 

G'S 

l  n  ? 

TAPE 

o 

3 

G'S 

•  i  • 

TAPE 

9 

7 

G'S 

•i  • 

TAPE 

n 

3 

G'S 

'i ' 

TAPE 

9 

5 

G'S 

*  i  • 

TAPE 

V 

o 

G'S 

» i » 

TAPE 

0 

5 

G'S 

•2' 

TAPE 

o 

5 

G*  S 

’  ? ' 

TAPE 

9 

7 

J 

G'S 

»2 ' 

TAPE 

c 

V 

G'S 

»2 ' 

TAPE 

o 

“!y 

G'S 

1  O  1 

TAPE 

o 

3 

rx  f 

•3' 

TAPE 

c. 

G'S 

TAPE 

r\ 

3 

G'S 

•3’ 

TAPE 

r 

3 

G'S 

'  3 ' 

TAPE 

c 

3 

G'S 

*3' 

TAPE 

9 

3 

G'S 

'4' 

TAPE 

o 

3 

G'S 

•  4' 

TAPE 

5 

j 

G'S 

'  4  * 

TAPE 

9 

7 

G'S 

•  4* 

TAPE 

o 

3 

G'S 

•  4' 

TAPE 

9 

7 

G'  3 

|  77  f 

TAPE 

r> 

y 

7 

J 

G'S 

1 5 1 

TAPE 

9 

3 

G'S 

*5  • 

tape 

0 

3 

G'S 

'  5 ' 

TAPE 

c 

3 

G'S 

'5 ' 

TAPE 

q 

3 

G'S 

'  6 ' 

TAPE 

o 

X 

s 

G'S 

'5' 

TAPE 

o 

3 

G'S 

'  6 » 

TAPE 

9 

3 

G'S 

'  6 ' 

TAPE 

n 

i> 

G'S 

'5' 

TAPE 

9 

3 

G'S 

'7* 

TAPE 

9 

y 

G'S 

'7' 

TAPE 

c. 

3 

G'S 

*7' 

TAPE 

c< 

3 

G'S 

»7  * 

TAPE 

o 

3 

G'S 

» 7 ' 

TAPE 

a 

3 

G'S 

•C 

TAPE 

9 

7 

G'S 

'o' 

TAPE 

9 

5 

G'S 

'  8 » 

TAPE 

0 

3 

G'S 

*  -3  * 

TAPE 

r\ 

3 

G'S 

'3' 

TAPE 

0 

G’S 

'  9 » 

TAPE 

Ci 

3 

G'S 

'S' 

TAPE 

9 

3 

G'S 

'O' 

TAPE 

c 

3 

G'S 

*9» 

TAPE 

9 

3 

G'S 

'  9 ' 

TAPE 

0 

3 

G'S 

CCIP 

TAPE 

9 

3 

G'S 

CCI  P 

TAPE 

0 

3 

G'S 

CCIP 

TAPE 

n 

3 

G'S 

CCIP 

TAPE 

> 

G'S 

CCIP 

TAPE 

4 


•o  VO  O  o  *iO  »Q 


FILES 

SUE J EOT 

3-LVL 

..CCD 

TAP 

r* 

C09TE1 

SUGJECT-C 

b 

G'S 

EETEP. 

TAPE 

C09TE2 

SUDJECT-C 

7 

b 

G'S 

eater 

TAPE 

9 

C09TE3 

SU3JECT-C 

3 

G'S 

E.'TER 

TAPE 

C- 

C03TE4 

SUBJECT-C 

3 

G '  3 

BITER 

TAPE 

o 

C09TE5 

SUE J EOT- C 

j 

G'S 

BITER 

TAPE 

C09TF! 

SUE J EOT- C 

7 

G'S 

FREOUB.'CY 

TAPE 

o 

C097F2 

SUEJECT-C 

3 

G'  S 

FREQUENCY 
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huOMhUh^M^ 

Ll.VOOCOHOVDC\JCOLO 

t/)  <d"  CM  r-H 

VO  CM  O  t/>  O'* 

1 

2 

3 

^  If) 

1 

2 

3 

4 

5 

*-HCMCO^*lT)»-HCMOO«t3-lD 

rH  CM 

co 

2 

I 

s  i 

S 

V  ' 

e 

1 

1 

1 

f-H  «— 1 

2  ! 
2 

2 

2 

2 

c*^ 

r*H  »»— ♦ 

f— ♦  CM  CM 

2 

2 

2 

CO 

CM 

CM 

1C 

H 

fH 

00 

i  K«erti  I  JgJWMW.  ‘ij 


APPENDIX  A4  PROGRAM  LIST  OF  ALL 


G-LEVEL 

SUBJECT 

TAPE  # 

0 

1 

2 

3 

4 

5 

6 

1 

C 

03 

T01 

Til 

T21 

T3 

T4 

T5 

T6 

T02 

T12 

T22 

T03 

T13 

T23 

T04 

T14 

T24 

T05 

T15 

T25 

S 

No  Tape 

M 

No  Tape 

C 

13 

122 

T1 

T2 

T3 

T4 

T5 

T6 

143 

118 

121 

114 

116 

T51 

125 

217 

144 

145 

131 

136 

T52 

132 

222 

155 

151 

157 

152 

111 

213 

238 

246 

225 

234 

223 

137 

232 

252 

231 

236 

215 

256 

253 

227 

243 

258 

2 

S 

18 

TO 

T1 

T2 

T3 

T4 

T5 

T6 

114 

116 

115 

117 

121 

125 

122 

135 

141 

131 

133 

126 

132 

145 

213 

218 

221 

225 

222 

214 

211 

231 

234 

238 

233 

235 

232 

246 

256 

257 

254 

M 

17 

TO 

T1 

T2 

T3 

T4 

T5 

T6 

118 

127 

126 

124 

123 

117 

121 

131 

135 

138 

144 

137 

146 

145 

158 

151 

212 

153 

152 

157 

156 

236 

226 

231 

222 

228 

223 

221 

254 

257 

255 

247 

145 

251 

242 

C 

09 

TO 

T1 

T2 

T3 

T4 

T5 

T6 

114 

134 

112 

126 

117 

121 

128 

131 

153 

132 

154 

133 

141 

148 

151 

224 

142 

222 

144 

216 

241 

212 

235 

227 

236 

217 

245 

252 

238 

255 

233 

244 

253 

257 

254 

3 

S 

16 

TO 

T1 

T2 

T3 

T4 

T5 

T6 

122 

111 

123 

116 

125 

117 

126 

131 

132 

134 

141 

136 

144 

143 

217 

151 

214 

155 

152 

213 

216 

223 

221 

227 

235 

231 

222 

226 

257 

256 

242 

254 

245 

247 

248 

No  Tape 


A4.1 


A4  PROGRAM  LIST  OF  ALL  FILENAMES 


4 

5 

6 

7 

8 

9 

F 

E 

C 

T 

S 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

116 

T51 

125 

113 

117 

127 

123 

115 

112 

126 

124 

136 

T52 

132 

133 

141 

142 

147 

138 

146 

134 

135 

152 

111 

213 

153 

211 

214 

212 

154 

156 

158 

216 

223 

137 

232 

245 

242 

235 

225 

241 

244 

224 

221 

236 

215 

256 

257 

237 

254 

247 

233 

253 

227 

255 

251 

243 

258 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

121 

125 

122 

127 

118 

115 

113 

112 

124 

123 

111 

126 

132 

145 

12.4 

142 

136 

138 

144 

147 

137 

146 

222 

214 

211 

216 

227 

217 

226 

223 

212 

217 

224 

235 

232 

246 

242 

236 

233 

243 

247 

244 

245 

241 

254 

252 

255 

246 

253 

258 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

123 

117 

121 

112 

113 

115 

111 

116 

114 

122 

125 

137 

146 

145 

143 

141 

136 

147 

133 

134 

142 

132 

152 

157 

156 

155 

216 

217 

213 

214 

211 

154 

215 

228 

223 

221 

225 

224 

233 

253 

227 

235 

237 

234 

145 

251 

242 

252 

241 

246 

256 

244 

243 

248 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

117 

121 

128 

137 

116 

111 

122 

136 

113 

135 

115 

133 

141 

148 

157 

127 

125 

146 

156 

123 

143 

124 

144 

216 

241 

211 

147 

155 

214 

215 

145 

226 

152 

217 

245 

252 

232 

213 

223 

231 

234 

225 

243 

221 

244 

256 

246 

237 

251 

242 

247 

254 

258 

T4 

T5 

T6 

T7 

T8 

T9 

TF 

TE 

TC 

TT 

TS 

125 

117 

126 

112 

124 

115 

114 

118 

121 

127 

113 

136 

144 

143 

135 

138 

137 

145 

133 

142 

146 

147 

152 

213 

216 

157 

153 

212 

158 

156 

211 

215 

154 

231 

222 

226 

233 

237 

224 

228 

234 

225 

236 

232 

245 

247 

248 

241 

253 

251 

246 

244 

243 

252 

255 

q***»s***»*»#**  **««*••:.***  AUD I C  TRANSFER  .’OUT IfiE  ****** * *«*«*«* ******* 

c  via  sudpcuti he  channel 

0  _  _  PROGRA-'  FILE  ‘ '.X It :  "AUDIO" 

C  THE  PURPOSE  OF  THIS  ROUTINE  IS  TO  ESTABLISH  AND  INITIALIZE 


CALL  PARAMETERS  HEEDED  FOR  A  SUBROUTINE  LAMED  "C 
"CHANNEL"  PERMITS  TIME  TRANSFER  OF  AUDIO  DATA  FRO 
CHANNEL  TAPE  DECK  THROUGH  THE  CRCHEMCC  A/D;  D/A 
AMD  CREATES  A  DISK  FILE  OF  THE  DIGITIZED  SPEECH. 


:a:;:iel". 

1  THE  FOUR 
OOMVERTOR 


CALL  PARAMETERS  IN  TH  I  S  LISTING  ARE  AN  ACRE'/ 1 ATED 
FORM  OF  THE  PARAMETERS  AS  THEY  APPEAR  IH  THE 
TMESIS  WHICH  ORIGINATED  'CHANNEL':  API T/Gc/EE/01  '-2; 
CART  FREDEL  AND  CAPT  DEASLEY.  THE  GRIG  INAL  PARAMETERS 
ARE  l?i  PARENTHESIS  WITHIN  THIS  LISTING. 


: »  *  ■  f  x  x  x  »**«««»  x x  *  x  x  x  ********  *  *  *  *  *  *  X-  *  *  *  x  x  *  x  *****  «•  •::**  *«x  x  -::-**  »  x 

DIMENSION'  |PY(4) 

I ! ITEGER  I T, D I R, 'C, PC, DC, F; ! ( 7 > , 03, DY ,  ZR ,  SE ,  I , CROERR , ;  10 V ERR 


1  IT=2 


; CALL  PARAMETER  ( I  TASK)  ASSIGNMENT 


THE  TASK  OPTIONS  ARE: 

C  (0)  '.'HI OH  REQUIRES  NO  PARAMETERS 

C  - USED  FOR  DATA  TRANSFER  FROM  NOVA  TO  Z-SO  OR  Z-DG  TO  NOVA 

C  (1)  WHICH  REQUIRES  T..'C  PARAMETERS: 

C  - PARAMETER  ONE  IS:  SAMPLE  TINE  ( 2MHZ/ SAMPLE  RATE) 

C  - PARAMETER  TWO  IS:  CHANNEL.,'  (1  FOR  INPUT;  5  FOR  OUTPUT 

C  AS  CURRENTLY  HIRED) 

C  (2)  WHICH  REQUIRES  FOUR  PARAMETERS: 

C  - PARAMETER  ONE  IS:  START  .ADDRESS  (GENERALLY  EQUALS  1) 

C  - PARAMETER  T/C  IS:  WORD  LENGTH  (SAMPLE  RATE  TK'ES 

SAMPLE  LENGTH) 

C  - PARAMETER  THREE  IS:  SAMPLE  TIME  (SEE  PARAMETER  ONE, 

TASK  ONE) 

C  - PARAMETER  FOUR  IS:  CHANNEL  ''  (SAME  AS  PARAMETER  T'O; 

TASK  ONE) 

C**x*x 


n 


ACCEPT  "  ENTER  DATA  DIRECTION— 0  FOR  INPUT;  1  FOR  OUTPUT:  ",I 
C 

M0=2  ;CALL  PARAMETER  (MODE)  ASSIGNMENT 

C»****  THE  MODE  OPTIONS  ARE: 

C  (C)  FOR  NO  DATA  TRANSFER 

C  (1)  FOR  DATA  TRANSFER  VIA  PROGRAMMED  I/O 

C  - FOR  MODE  (1),  CALL  PARAMETER  (CCOUNT)  IS  THE  OF  DATA  'C' 

C  (2)  FOR  DATA  TRANSFER  VIA  DATA  CHANNEL 

C  - FOR  MODE  (2),  CALL  PARAMETER  CCOUNT)  IS  THE  U  OF  DISK  DLL 

C  IN  EACH  CHANNEL  CLOCK— RANGE* (1-16) 

C  (3)  A3 CRT  TASK 


O  O  DO  OOOC  O  OO  O  O  O  O  O  O  O  O  C  j  oo  o 


PC=4 

i  u.-vLL 

PARAMETER  (PORT)  ASSIGM 

ME  T. 

A 

.  .UST 

.vGi.EE 

.'ITH  (ITASK)  PERU 

1 1  re:  ehts! 

DC=1 

;  CALL 

PARA'  :E' 

TER  (CCC'JHT)  ASSI 

GMME.MT. 

:  "jst 

AGREE  . 

1  TIM  (.MODE)  REOUI 

REMEMTS! ! 

r* 

(DCOUHT)  IS 

THE  2  of  clocks 

T (AT  MILL 

'"1 

TRAP 

SFERREC 

DET.'EEM  'HAMDSHA 

iKES' . 

a  ^ •“j*—  It  *'*•■  irri*i  r  |  |  r  •  i  a  *  »r  r  l 

I  iiiiluR  rILc.'Ai.c:  " 


HEAD  ( 11,20)  Fi'(  1  ) 

20  FOR.  'AT ( 313 ) 

IF  (DIR. EC . 1 )  GOTO  30 

CALL  DELETE(FN);  ALLC'./S  A  FILE  TO  DE  .REUSED  DY  OLE  AH  ICG  IT. 


;  CALL  PARAMETER  (CCHBLXS)  ASS  I  Of  I:  .EMT. 
THESE  ARE  256  CORD  CLOCKS.  THE  CUMBER 

of  clocks  ueeded=<mord  le::gth/256) 


DY=1 


; CALL  PARAMETER  (0 ARRAY)  ASSIGNMENT. 
THE  OF  DATA  CORDS  li  DY  MUST 
AGREE  HITH  (OCOUMT). 


*****  ELEMENTS  OF  CALL  PARAMETER  (PAP.RAY)  ARE  ESTA2L I  SHED 


A3  SPECIFIED  URDER  'TASK  OPT  I  OHS'- 


rc*p~  i  ^ rr, 

.Ovm  I  LOi JJ  O  t  w  • 


I PY  C 1 )  =  1 


I  PY (2) =22523 


THE  HU:  HER  OF  CORDS  li!  CD  CLOCKS. 

.  !AX  'CHOPS'  SUFFER  SIZE:  DD0C-  (HEX) 


IPY(3)=250 

IF  (OIR.EQ.O)  I PY ( 4 ) = 1 

*****  CHARM EL  ASSIGNMENT  IS:  1  (IMPUT  CHAMMEL  AS  CURREHTLY  MIRED) 


IF  (DIR.E0.1)  I PY( 4)=3 
*****  CHAMMEL  ASSIGNMENT  IS:  3  (OUTPUT 


M'MEL  AS  CURREHTLY 


■  Ps  n 


SE=0 


CALL  PARAMETER 
CALL  PARAMETER 


(ERROR)  RETURNED  FROM  'CHARM 
(SY3ERR)  RETJRMED  FROM  ' CHAR 


CHANNEL (IT,  OIR,  .  C, 


DY,  I  PY ,  ER,  SE) 


O  O  C )  o  O  O  O  O  O  oooooooo  o  o  o 


TYPE  «*****CALL  TO  'CFAHUEL'  OOHRLETZ 


*n 


*****  3  IT  i  !AR  I PULATI  Oil  FOR  RETUP.; JED  ERROR  CODE 

(ERROR)  HAS  TOO,  EIGHT  3 IT  FIELDS: 

--LEFT  EIGHT  3ITS  (HOST  S I G)  =  ERROR  lil  *  01  iAHUEL  1 
— RIGHT  EIGHT  BITS  (LEAST  S 1 3)  =  ERROR  lil  'CHOPS' 

- ( ERROR )=0  IF  HO  ERROR  OCCURED 

(SYSEPR)  COilTAIi !S  'RDOS'  SYSTEii  ERRORS 
--THESE  ARE  FORTRAN  ERROR  CODES 
- ( SYSERF.)  =  1  IF  HO  ERROR  OCCURED 

CROERR= 1 5 .AMD. ER 
i  ’OVERR=  I  SKFT(-25o .  A:  ID.  ER,-o ) 

I F  ( CROERR . EQ . 0 . AMD .  i  1C V  ERR .  EQ .  0 
1  .OR.CROERR.EO.11  .AilD.fJ0VERR.EQ.52)  GOTO  35 

TYPE  »  5H:-*-X****#***«-***'7HHMI 

IF  (DTEST(ER,15))  TYPE  '»  *  ABORT  INITIATED  «  " 
TYPE  "  **s»***-s******»***:hi 

TYPE  "  ERROR  CODE  IS:  " , ER 


TYPE 

II 

PAR  CRT  IS:  ",PC 

TYPE 

II 

DCOUi!T=  ",DC 

TYPE 

II 

D ARRAY3  ",DY 

TYPE 


SYSERR3  ", SE 


r> 


n- 


c 


TYPE 

TYPE 

TYPE 

TYPE 

TYPE 


PAP.RAY  ( 1 )  =  " ,  I PY  ( 1 ) 

PARR AY ( 2 ) 3  ", IPY(2) 

PARRAY ( 3 ) 3  ", IPY(3) 

PARRAY  ( 4 )  =  " ,  I PY  ( ) 

CROME; iCO  ERROR  RETURMED:  ", CROERR  ; l/C  CHAMUEL  ERROR 

ORLY. 


CALL  ECLR(iJ0  'ERR,7) 


SLEARS  :;S3  OF  CHARNEL  ERROR  IF 


",,:cve?.r 


cha:  ::  iel  Ecncr.  o 


TYPE  "  MOV  A  ERROR  RETURNED: 

ACCEPT  "  DO  YOU  ISH  TO  RUN  AGAIN? 


FOR  YES;  1  FOP.  ;0 


IF  (I.EO.O)  GOTO  1 

STOP 

END 


! 


t 

1 

<\ 


I 

-| 


I 

I 


APPENDIX  B2 


n  O  o  O  O  O  O  O  O  O  O  O  O  O  O  O  o  O  O  O  O  O  O  O  C  J  O  O  O  O  C  1  O  O  O  O  O  O  O  (. 


it  *  *  -t  *  *  «  *  *  it  t:  a  -:t  y «  y  y  ■;< *  -t  •:*  *  -,t  y- : 

A  <• 

O  ** 

C*  PRCGRAf :  AUDI  CHI  ST 


C* 


(GENERATES  HISTOGRAM  OF  A  DATA  FILE) 


Q  *  it*  *  *  *  *  -:t  y-  it  it  *  it  *  *  -:t  *•  *  it  *  it  *  s *  *  it-  *  *  *  *  *  a  *  *  :t «  *#  it  *  *  a  -tt  k  w  ->  *  :;•  «  it- s  * » •::■ 

A 

C  **CAUTIO:!«* 

C  THIS  PROOF AT  CALLS 

C  SUBPROGRAM  AUDIOCOD 

■-/ 

C  AUDI  CHI  ST  IS  A  FORTRAN  IV  PROGRAM  WITH  A  NUMBER  OF 

C  AUDIO  IN PUT/ OUTPUT  AND  EVALUATION  OPTIONS.  IT  PROVIDES 
DAS  1C  INPUT/ OUTPUT  OF  AUDIO  SIGNALS  AS  DESCRIEED  IN  THE 
AUDI  CROC  (AUDIO  MODULE)  DESCRIPTION.  THIS  PROGAA,  : 
EVALUATES  UP  TO  DC  CLOCKS  OF  DIGITIZED  VOICE  DATA  AMD 
RETURNS  SOME  CASIO  PARAMETERS  OF  THE  DATA.  THE  HARD 
COPY  PRINTOUTS  CAN  OE  USED  TO  IDENTIFY  Tl ■£  FRAMES 
CONTAINING  NO  VOICE  DATA  VS  THOSE  HAVING  DATA.  THIS 
INFORMATION  CAN  ALSO  EE  USED  TO  ADJUST  THE  DRIVE  LEVEL 
TO  THE  "CHOPS"  A/0  CONVERTER.  THE  INPUT  LEVEL  SHOULD 
EE  OPT  I  ill  ZED  TO  MAKE  MAXIMUM  USE  OF  THE  +5  TO  -5  VOLT 
RANGE  OF  THE  A/D  CONVERTER  WITHOUT  CLIPPING  THE  INCOM¬ 
ING  WAVEFORM. 

THE  AUDI  OH  I  ST  PROGRAM  EXTRACTS  AND  OPERATES  ON 
ONE  DATA  BLOCK  (.032  SECONDS  OF  DATA)  AT  A  TIME. 

EACH  OF  THE  256  CORD  INCREMENTS  ARE  EVALUATED  FOR  THE 
CLIPPING  COUNT  ,  THE  PEAK  LEVEL  IN  THE  FILE,  AND  THE 
NUMBER  OF  SAMPLE  VALUES  WHICH  FALL  INTO  A  VOLTAGE  VS 
DATA  CLOCK  Bill.  THE  EVALUATION  CONSIDERS  ONLY  MAGNITUDE 
AND  NOT  THE  POLARITY  OF  TIE  SAMPLE. 

THIS  PROGRAM  IS  COMPILED  AND  LOADED  USING  THE  FOLLOWING 
COMMANDS: 

FORT  AUDI  CHI  ST 
RLD.R  AUDI  OH  I  ST  FORT.LD 

*#*ttt!-K***ff******-X*#**K#**tttt**it*****-t4*t;#$$*«*ift;-ttitir*«it*:-*%4:-** 


NOTE:  THE  A/D  CONVERTER  IS  LIMITED  TO  A  RANGE  OF  +5 
TO  -5  VOLTS  WHICH  ARE  CONVERTED  TO  AN  INTEGER 
VALUE  WHICH  RANGES  FROM  +2047  TO  -2043.  THE 
OUTPUT  OF  THE  D/A  CONVERTER  ACCEPTS  THIS  SAME 
RANGE  OF  INTEGER  VALUES  AND  OUTPUTS  A  SIGNAL 
BETWEEN  +2.5  AMD  -2.5  VOLTS. 


***  AUDI  OH  I  ST  VARIABLES  *** 


IAN!, ’EL 


IS  USED  TO  ACCESS  FILENAM 


<  >  O  O  O  O  O  O  O  O  O  O  O  O  O  t>  <  J  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  o  C)  o  o  noon  o  o  o  o  o  o  c  >  o  o  o  o  o  o 


:  iOTZ 


ALL  VARIABLES  .AND  ARRAYS  ARE  INTEGERS  UNLESS 
OTHEA!.’ I SE  l.'JDICA TED- 


F I LEMAN- TH I S 
THE  ; 


IS 


SHAHACTE?.  ARRAY  MUCH  SPECIF i  i 


YiE  CF  THE  FILE  TO  ZE  EVALUATED 


F I LfcOUT-TH I S  IS  A  CHARACTER  ARRAY  THIGH  SPECIFIES 
A  HISTOGRAM  STORAGE  FILE 

AUHSTX-  THIS  IS  A  TRANSFER  FILE  USED  TO  TRANSFER  DATA 
3ET./EEN  AUDI  OH  I  ST  AMD  THE  SUB  PROGRAM  AUDIO!  ICO 

COM-  THIS  IS  A  CHARACTER  ARRAY  USED  TO  STORE 
PR  1 1  IT  OUT  COMMENTS 

VL-  THIS  IS  A  22  BY  10  ARRAY  USED  TO  STORE 
EVALUATED  SIGNAL  DATA 

VLC-  REPEAT  OF  ABOVE  FOR  COMPRESSED  DISPLAY 

BYPASS-  LOGICAL  VARIABLE  USED  TO  BYPASS  THE 

INSTRUCTIONS  FCR  CREATING  AH  OUTPUT  FILE 

3YPASS2-LCG I  CAL  VALUE  USED  TO  BYPASS  COMPRESSION 
MODULE 

CYPASS3-L0GICAL  VALUE  USED  TO  DO  DIM  CM  VOLTAGE 
AND  CLIP  COUNT  "EASURE  OF  A  FILE 

MAXLVLS-THIS  VARIABLE  13  USED  TO  STORE  THE  MAXIMUM 
LEVEL  ENCOUNTERED  DURING  THE  EVALUATION  OF 
255  SAMPLES  (2.75  SECONDS  OF  DATA) 

MAXLVL SC-REPEAT  OF  ABOVE  FOR  COMPRESSED  DISPLAY 

: 'VOLTS-  22  VARIABLE  REAL  ARRAY  U'HICH  CONTAINS  THE 
COMPUTED  VOLTAGE  MAXIMUM 

MVOLTSC-  REPEAT  OF  ABOVE  FOR  COMPRESSED  DISPLAY 

CLPCNT-  22  VARIABLE  ARRAY  USED  TO  COUNT  THE  NUMBER 
OF  TIMES  A  SAMPLE  VALUE  EXCEEDS  THE  RANGE 
OF  THE  A/D  CONVERTER 

CLPCNTC-REPEAT  OF  ABOVE  FOR  COMPRESSED  DISPLAY 

V SAMPLE- ARRAY  OF  204G  VALUES  FOR  TEMPORARY  STORAGE 
OF  VOICE  SAMPLE  DATA  READ  FROM  FILE 

ERROR-  ERROR  VALUE  RETURNED  FROM  LIBRARY  CALL 
ROUTINES 


A 

0  SDLK-  STARTING  BLOCK  LOCATION  /!T,^i:i  FILE 
C  3c  IMG  EVALUATED 

A 

V 

C  3LKC-  KUU3ER  OF  DATA  BLOCKS  TO  DE  EVALUATED  (255 
C  SAMPLES  PER  BLOCK) 

A 

C  ST-  ARRAY  FOR  FILE  STATUS  DATA 

C  CH-  OUTPUT  CHANNEL-  10=CRT,  1*5LPT,  7=FILEO'JT 

C 

C  Kl-  COLUID!  COURT  FOR  OUTPUT  i  IODULE  OF  PROGRAM 
C 

C  i::-  DUMMY  VARIABLE  USED  TO  SELECT  OPTIC'S 

r~\ 

C  T-  TEST  VALUE  USED  i:i  DO  LOOP  TO  SAVE  OR 

C  EXECUTION  TIRE 

C 

C*  *  * x  x x  *  *  x  *  x  xx  *  *  x  *  *  x  x  -:f  *  x  *  x  x  x  x  *  x  x  *  *  *  x  *  x  «•  x  x  x x  x  x  x  x  x  x  x  x  x  x  •:  :•  x  x  x  x- » 

r> 

I : IT EGER  VL ( 33, 1 0 ) , MAXLVLf 53 ) , CLPCMTCGG ) , VSAi  !PLc< 255 ) 
:  ERROR ,  S3LK, F I  LEilAI  1(7), TEST,  I :  I, CH,K  I , F ILECUTC7 ) , ELKC, 

:  CO:-  K 40 ) , ST(22) ,  VLC(  1 1 , 1 C) , CLPCI !TC(  22) , I IAXLVLC( 22 ) 

REAL  I IV OL TS  ( C 3 ) , :  IV CLTS C(  22 ) 

LOG  I  CAL  3YPASS, 3YPASS2 , 2YPASS3 , 3YPAS34 
BYPASS®. FALSE. 

0xxxxxxxxxxxxxxxxxxxxxxxxx*xxxxxxxxx*xsxx*xxxxxxxxx»xxxxx*xx 
qx-xx  REQUEST  IRITIAL  IRPUT  OF  FILE  RARE  AMD  BLOCK  COURT 
C***  CLOCK  COURT  IS  LIMIT  CHECKED  ARD  ADJUSTED  IF  REQUIRED 
C***  ALSO  CHECK  OPT  I  OR  OF  TRARSFER  TO  AUDI  Cl  CD 

0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

1  ACCEPT  «<15>E:iTER  FILENAME  TO  BE  EVALUATED:  " 

3YPASS4-. FALSE. 

READ  (11,25)  FI  LERA;' X 1 ) 

25  FORMAT  (SI 3) 

ACCEPT"<15><15>0PTI0MS: <15>  1  =  IRPUT/CUTPUT  AC", 

:  "D 1 0 < 1 3 >  2  =  HISTOGRAM  GEMERATIOR<15><15>OPTICR  =  ", 

IF( IM.ME.1 )G0  TO  403 


0  X  X  X  X  *  X  X  X  X  «  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  XXX  X  X  X  X  X  X  X  X  X  X  X  X  ■ 

0XXX  | RTERCHAf IGE  WITH  SUBPROGRAM  » AUDI CHOD* 

0  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  »  x  *  x  x  x  x  x  x  x  x  x  x  x  •;  :•  x  x  x  x  x  » x  x  x  ■ 

401  CALL  CF I L'.'( "AUHSTX",2 ,£RROR) 

CALL  OPEN  ( 5 , "AUHSTX", 2 , ERROR ) 
i,'RITE(  5,404  )F  I  LEM  AM 
404  FORMAT ("  ",S13) 

CALL  FCL0S(5) 

TYPE  "CALL  IMG  SUE  PROGRAM  •AUDICilCO’" 

CALL  FSV.'AP  ( "AUD 1 01  iOD .  3 V  "  3 
TYPE "RETURNED  TO  MAIM  PROGRAM" 

3YPASS4= .FALSE. 


m.  m.  r.  ;l 


CALL  CPE: I  ( 5 , "AUMSTX" ,2, ERROR ) 

READ (5, 402) IN 

402  fop.::at(I2) 

CALL  RESET 

CALL  DELETE  ("AUHSTX") 

I F(  irt. EC. 6)GO  TO  1 
IF(II!.EC.7)G0  TO  15 
I F( m.UE.5)G0  TC  405 
DYPASS4=.TRUE. 

3LKC*8G 

C***  COHTIMUE  '.'ITH  3 LOCK  COURT  AMD  CHECKS********"******® 
405  CALL  STAT  (FILE; .'AM, ST, ERROR) 

I F( ERROR. EQ. 1 )G0  TC  7 

ACCEPT"  <  1 5  ><  1 5  >  ******»#«•#*****««*»*•**»*****•**•»*»*»» 

•  7C& 7$  if  *!f  #  vt  *’ TC  <  ^  ^  >  if  <  ]  ^  **  f 

"  FILE  STATUS  CALL<15>" 

GO  TO  4 


7  ACCEPT" <1 5 ><15>" 

I F(3YPASS4)G0  TO  405 

ACCEPT"ENTER  NU.’BER  OF  CLOCKS  TO  3E  EXAMINED" 
ACCEPT"<1 5> I F  CLOCK  COURT  IS  LESS  THAI  I  83" 
ACCEPT"  EXCESS <1 5 >DATA  CLOCKS  ARE  PROCESS" 
ACCE?T"ED  AS  «0's<15>" 

N=ST(9)+1 

TYPE"  3L0CK  COUrTT  II!  THE  FILE  JS;",M 
ACCEPT" <  1 5 >3L0CK  COUNT  TO  3E  EVALUATED  *  ",CLKC 
405  I F( 3LKC. GT.STC9) . OR . 3LXC . LT. 1 ) 3LKC«ST( 9 ) + 1 


0#tt**#»#********#**»#**#x****#**#**-f  »********-;:--::•**•»  »«**##«**# 
C***  OPEN  FI  LENA.'!  Oil  CHANNEL  4  AMD  CHECK  FOP.  SYS  ERRORS 

Qff  *#»***#  *#»#«**#*****#**#****#*5:-***#**tf  if*#***#*********-:**-*# 

CALL  OPEN  ( 4 , F I  LEi !Ail,  ERROR ) 

I F ( ERROR . EO . 1 ) GO  TO  3 

ACCEPT,,<15><15>*******#***’************i***,f*****i'*,,» 

.  ti*»*#**-;f*#****-*^:f»»«*s.v:*-:c*<i  5>#<j  5>*  "  t 

"  CALL  TO  OPEN  FILE<15>" 

GO  TC  4 


0###***#***#«#***###*******»»-:HH}w*tf*S**********»»v*#tt******** 

C***  INITIALIZE  VALUES 

0*******%****###*»****JHf**«******rfx-':(tt*x-”-*-;t-x  ***•»•»**•»*«»*»«•  •»*•* 

3  BYPASS2=.FAL3E. 

3YPASS3=. FALSE. 


DO  17  1=1,22 
HVOLTSCC  I  )=0.C 
:axlvlc(I)=o 


CLPCMTC( I )=0 
17  cot  ;T  1  iUE 

DC  10  1=1,11 

00  19  J-1,10 
VLC( I , J)=Q 
19  CONTINUE 

13  COMTI NUE 

DO  6  1=1,33 
CLPCIiK  I  )=0 
:  ,AXLVL(  I  )=0 

:;vclts(i  >=o.o 

DO  5  J=1,10 
VLC I , J)=0 
5  CONTINUE 

5  CONTINUE 

C**it*it  -X-  *  *  if  if  if  it  -X-  it-  *  *  it  it  it  *  it  it  *«*•**  *  it  it  ?•«  it  if  it  it  *t  if  it  if  it  «•  it  it  if  if  it  it  it  it  if  it-  it-  if  it-  it  -x-  it 
C  it  it  it  OPT  I OM  SELECT  FOP  VOLTAGE  ADD  CLIP  COUNT  ONLY 

0  it  if  if  if  it  if  it  it  it  if  it-  it  it  if  if  it-  if  it  it  if  it-  if  X-  it  if  it  if  it  it  it  if  if  if  if  if  if  it  if  it-  if  if  X-  it  if  it  if  if  if  if  it-  if  if  it-  if  if-it  it-  if 

IF<2YPASS4)G0  TO  406 
ACCEPT" < 1 5  >GPT ION:" 

ACCEPT"<15>  1  =  DO  FULL  EVALUATIONS 5>" 

ACCEPT"  2  =  COMPRESSED  VOLTAGE  .AMO  CLIP  COUNT  ONLY” 

A  CCc  PT" < 1 5  >  < 1 5  >  OPT  1 0N=  ",  IN 
IF  (IN.E0.2)3YPASS3=.TRUE. 


•X- ft####  #  tt#  SA  X-  X*  ■X-  -X-  -X-  ■X’  \v  r>  ■>*  #  ■'.<  4v  ■&  ?r 

C***  THE  FCLLCV/lilG  NESTED  DO  LOOPS  PULL  DATA  FROM:  FI  LEI  1AM 
C***  AND  EVALUATE  IT  BLOCK  3Y  BLOCK 

Q  if  if  if  it- it  if  if  it  *  if  it  **  it- it- it  if  if*  it  it- *  if  if  if  if  it  *  if  if  if  if  it- if  **  if  *  it  it- if  if  if  if  *  if  if  S  if  it  it  it- it  if  it- it -X- it -X- 

406  TYPE  "ENTER  EVAL  DO  LOOPS  (63X1 5>" 

I F( BYPASS4 ) 3YPASS3- .TRUE. 

(FCBYPASS4)G0  TO  407 
DO  101  1=1 ,3LKC 
S3LK=( 1-1 ) 

CALL  RD3LK ( 4 , 33LK ,  V SAi  iPLE ,  1 ,  ERROR ) 

! Fv ERROR. EC. 1 )G0  TO  3 

ACCEPT"<1 5 ><15 >****************************"****", 

.  11#**it**itX-*-X***iiX-*#ii#itititit*ititit<1  5>it<1  5>*  tl 

:  "  CALL  TO  READ  BLOCK < 1 5 > " 

TYPE"*  LAST  3L0CK  IN  DATA  FILE  !S:",ST(9) 

TYPE"*  ATTEMPTING  TO  READ  BLOCK:  ",S3LK 

GO  TO  4 


102  J= i ,256 


T=l/oS(VS.V;PLE(J)) 

IF(T.3T.:AXLVL( I ) )MAXLVL( I )=T 
if(t.ge.2G4o)clpc;:t(  i)=clpc:  t(  i  >+i 
IF(3YP.*SS3)C-0  TC  102 

I  F(T.  LE.2C43  .A. 'D.7.GT.  1 343 ) VL( 1,1 )=VL( 1,1 )+1 
IF(T.LE.1043.A,:D.T.GT.1o3C)VL<  1 ,2)='/L<  1 ,2)  +  1 
I F (T.  LE.  1 533 ’D. T.  GT.  1 434 ) VL ( I , 3 ) = VL ( I , 3 ) +1 
I F(T. LE. 1 434 . AGO. T. GT. 1 230 ) YL ( I , 4 ) =7L ( I , 4 ) +1 
IF(T.LE.1230.A;!D.T.G7.1C24)7L(I,5)='/L(  l,5)+1 
I F(T. LE. 1 024. AND. T. GT.31 9) VL ( I , 5) =VL( I ,5)+1 
I F(T. LE.21 9. AND.T.GT.61 4 ) VL ( I ,7) =YL ( 1 ,7 )  +  1 
IF(T.LE.514.AMD.T.GT.41C>VL(  1,3) =’/L  (  1,0  +  1 
I  F(T.  LE. 41 0 .AND.T. 3T.2Q3 )  VL(  1 ,9) -YL(  1 , 9)+1 
I F  ( T .  L  E .  2 0 5 .  AI  i  D .  T .  0  E .  2  0 )  7  L  ( 1 , 1 C ) = 7  L  (  1 , 1  0 ) + 1 
1 C2  COi  !T! :  :ue 

TYPE  I 

::volts(  i  )=c:axlvl(  i  )/204e.)*5.c 
1C1  CONTINUE 

IF(3YPASS3)G0  TO  301 
30  TO  29 

C«»*  QUICK  EVAL  FOR  VOLTAGE  AMD  CLIP  COUNT 
407  DC  40  o  1=1 ,3LXC 

SELK-l-1 

CALL  RD3L:<(4, sblk,  vsa::ple,i  ,  IER) 

DO  409  J=1,256 

t=iabs(vsa;:ple(j)) 

IF(T.GT.NAXLVL( I ) )  1AXLVL( I )=T 

I  F(T.GE.2045)CLPCMT(  I  >»CLPC?!T(  I  )  +  1 
409  GOUT  I  HUE 

TYPE  I 

:;volts(  i  )=c;axlvl(  i  >/204e.>*5.o 
40 G  C01ITI HUE 
GO  TO  301 

0*****  ?(• x  x  *  %»*******»%*$  *  *  *•  x  x  *  x  x  x  x  x  *  x  x  s  x  xx  x  x  xxx  xxx  x  x  x  x  •”  x  x 
C***  .SELECT  HISTOGRAM  DISPLAY  OPTIONS 

qxxxxx  ************  x  x  x  x  x  xxxxxxxx  x  x  x  x  x  x  x  *  if  x  x  *  x  x  x  *  *  *  » 

29  ACCE^T'^I 5><7>" 

ACCEPT”SELECT  HISTOGRAM  DISPLAY  OPTION: <15><7>" 

ACCEPT"  1  =  DISPLAY  ON  SCREEN  <1?><7>” 

ACCEPT”  2  =  PRINT  EXPANDED  DIS?LAY<15><7>" 

ACCEPT"  3  =  TRANSFER  TO  FILE  IN  PRINTER  F0RMAT<1 5 ><7>" 
ACCEPT"OPTION  =  ”,  I N 

£■***#**•** #**#***#***#*##*-::•*-;{****-***«•»*  xxxxxxxxxxx  *«««*««** 
C***  ESTABLISH  PARAMETERS  AMD  FILES  BEFORE  GOING  TO 
C ***  OUTPUT  MODULES  -  CALLS  TO  CREATE  FILE  AND  APPEND  FILE 


C*«*  ARE  CHECKED  FOR  ERRORS 

s  *  if  it  it-wvfw  *&-::•  :t  *-:**-;:  vf  V;  a  •;• x  ,r-:<-;r  x-:<  -:KHfrx-xx  x-: 

i  F(  i  r:-2)  ic,  1 1 , 1 2 

11  CH= 1 2 

GO  TO  07 

12  I F( BYPASS) GO  TO  55 
ACCEPT"<15>EilTER  your  OUTPUT  FILE  RATES  » 

RZAD( 1 1 ,2) F I L  EOUT ( 1 ) 

2  FOR';AT(313) 

CALL  CF I  LV*( F I  LE0’JT,2 , EP.P.OR) 

I F( ERROR. EO. 12)GO  TO  27 
I F ( ERROR . EO . 1 ) GO  TO  9 

ACCEPT”<15><1 5>****#******#*******-”B#**-*8’***”**,,# 

•  •!*&&&■;{• rsfwl*##  ^  >'•’■ <  1  5>*‘*  11 

:  "  CALL  TO  CREATE  A  FILE<15>" 


27  ACCEPT”<15><15>***************************^*«-**,,> 

.  MGR- FAT", 

:  "AL  ERROR<15>*<15>#  FILE  ALREADY  E", 

:  i»-:*****-*#s*-:;<i  =  >m 

ACCEPTATIONS:  <15>  1  =  TERMINATE  ?R00RA:,<15>  2  =", 

:  "  SELECT  ANOTHER  FILE<15>  3  =  APPEND  TO  5 EL", 

:  "ECTED  FI LE<15>0?TI0N=  ",IM 

I F ( 1 1  • . EO . 2 ) GO  TO  12 
I F  ( l!I.Ey.3)G0  TO  9 
GO  TO  15 

9  CALL  APPEND ( 7 , F I L EOUT, 3 , ERROR ) 

I F ( ERROR . EQ . 1 ) GO  TO  15 

ACCEPT"  <  1 5  >  <  1 5  >**#*****»***«•**•#»»*****•»«-»**»#***:■*»■*  " 

•  t»*»***-:f*#*##******x-:f*x»<j  5>:f<i  5>« 

:  "  CALL  TO  APPEND  A  FILE<15>" 

GO  TO  4 

16  BYPASS-. TRUE. 

55  CH-7 


Q#9*#{tfHt*#**#$******%***#**»tt**Ktf  «****#***•'}**  ##**$*«**»•:; 

C***  OUTPUT  HISTOGRAM  TO  PRINTER  OR  FILE 

C*#*  LOOP  107  CONTROLS  PAGING  -  LOOP  1C5  CREATES  TACLES 

0#x-**x;Hf*#«xx-*x***:fSi^!Hv**x*****x***xw*«»*:fx-xK*****-:f  *«»::•* 

57  ACCEPT"<15><15>CC;:'iE;iT  OPTION  FOR  LABELING  PRINTOUT: 

TYPE" INCLUDE  UP  TO  79  SPACES  OF  TEXT" 

ACCEPT" INPUT  TEXT:  " 

READ  ( 1 1 ,209)C0M( 1 ) 

209  FORI  ;AT(S79) 

N=0 

NC=1 


22 


21 1 


213 


20  107  I  LI =1,2 

'.T;  ITS  (CM,  21 1  )F  I  LEf !/«'!( 1 )  ,ST(9),DLXC,  I  LI 

fcr:;at("  »//"  filename:  ”,  si  3,  "last  :loc:c  ”, 

:  "li!  FILE:  ",13,10:1,”  MURDER  OF  CLOCKS 

:  "EVALUATED:", I3,13X,"**PA6E", 12,”**") 


;.'RITE(CH, 213)00. !( 1 ) 

FOR: ;AT( "  CORRECTS:  ”,S79) 


DO  105  I L2=1 ,2 
WRITE  (OR, 201) 

2Ci  for::at( 40.x, "h i stogra: i- voltage  hits  vs" 

:  "  SAMPLE  BLOCKS"/"  VOLTS  ") 

RV=3 .0 

DO  105  I  r<=1 , 1 0 

*./R  I TE  ( CM , 203 )  RV,  ( VL  ( J ,  I K ) ,  J=: !C,  i  IRC) 

203  F0R.iAT(5X,F3.1 22(" - ;"),/1CX,"  ", 

:  22(14,".")) 

RV-RV-0.5 

106  CONTINUE 

WRITE  (CH,205)(:;V0LTS(  I ) ,  I  =HC,Hi!C) ,  ( CL°C::T(  I  ) 

:  ,  i=::c,!iuc) 

205  FOR;iAT(5X"C.05-:",22(" - ;")/" - ", 

:  "—”",22 (  " - •;»)/"  RAX  VOLTS  ;",22(F4.2," 

:  /" - ”",22(" - .:")/"  CL  1  POO" 

:  "UNT'»,22(  14," ")/" - ",22(" - ")) 

■:?RITE<CH,207)(  l,l»N,::N) 

207  F0R::AT(SX,22(  1 5 )/1  OCX, "DATA  SLOCKS") 

m-C+22 
:!C=:!C+22 
r::i=N+2i 
M!!C=I)C+21 

TYPE"CO:’PLETED  PAGE",  I  LI  ,"  TABLE",  I L2 
I FCELKC. LE.22)G0  TO  1 1 1 
IF( I  LI .E0.2.AND.BLKC.LE.66)G0  TO  1 1 1 
IF( IL1 .E0.2.AUD. iL2.E0.2)G0  TO  111 
105  CO!  IT  I  HUE 


I F( I  LI  .EQ.  1  .AHD.3LKC. LE. -4) GO  TO  1 1 1 
V.'R  I  TE  ( CH ,  2 1 7 ) 

217  for;:at("1") 

107  COf!Ti;:UE 


111  V.'R  1  TE ( CH ,216) 

213  F0R:'!AT("1") 

A  CCS  PT "< 1 5  >************  * *  * * * *  - * *  *  *  *  *  * *  * *  *  *  * * *  *  #  * * " 

.  It  *«**•**■*!< 

ACCEPT"<15>*" 

ACCEPT"<15>* 


OUTPUT  COMPLETE" 


ACCEPT" <13>*" 

ACCEPT"  <  1 3  >  ****x  xxxxxxxxxxxxxx  xxxx  » 

.  HXXXXXXX'I 


xxxx  *  x  *  x  x  x  x  x  ■::■  x  *  x  •::•  *  *  x  *  *  * x  -:;• ■:•;• 


•a*  if  tC*%C* 


C***  CONTINUATION  OPTIONS  AFTER  PAINT  IPO  EXP, A;  IDEA  DATA 
C  *  *  x  *  x  xxxx  x x x » x  x x  *  x  x  x  *  *  *  *  *  x  *  x  *  *  *  x  x  x  *  *  x x  *  :;■  x  x  x  * -:  v x  *  •:;■  x  x 


ACCEPT"<15>" 

AXEPT"SELECT  Aii  OPTICil<15>" 

ACCEPT"  1  =  EVALUATE  All  GUI  EH  FILE<13>" 
ACCEPT"  2  =  DISPLAY  CO.' PRESSED  HISTCORA.  ", 

:  "  cn  scree: :<is>" 

ACCEPT"  3  =  TER: :i PATE  HISTOGRA;;  EVAL<15>" 
ACCEPT"  4  =  PACE  ANOTHER  COPY<1 5><1 3>" 

accept"cptio;!  =  ",i;: 

I F ( 1 : 1 . En . 4 ) CC  TC  27 
I F( CP.: IE. 7) GO  TC  1C9 
109  I  F  (  I N-2 ) 23 , 1 0 , 1 5 
25  CALL  FOLDS (4) 

CO  TO  1 


QX xxxxxx  x  *  x x if  * x  x  if  *  *  xxxx  x  x  x  x  x  x  x  x  x  x  x  x  x  x  -x  -x  x  x  x  x  x  x  x  x  x 

c*«*  co:  press  hi  stoop,  a;:  array  to  n  columns  ey  io  mo:: 

2  if  X  X  X  XXX  X  *  X  X  X  XXX  X  X  X  X  X  X  X  X  X  X  X  if  X  X  X  X  X  if  X  if  if  X  if  X  X  X  X  if  X  X  X  X  X  X  X  X  it 

10  i  \  I  =  1 1 
CH-10 

I F ( DYPASS2 ) 30  TO  99 


on 


DO  22  J=1,1C 
DO  21  K-1,11 

te::pvl=o 

DO  20  L»1,3 

te:  ;pvl=te:  pvl+vl(  3*  ( :<- 1 ) +l  ,  j ) 
CO:  IT  I  RUE 
VLC(K,  J)=TE::?VL 
CONTINUE 


21 

22  CONTINUE 


C*xx  *  x  x  x  x  x  x  x  :■  x  x  if  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  xx  xxxxx  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x 
C***  CO,' PRESS  RENA lil IMG  DATA  VALUES 

G  X  X  *  X  X  if  X  X  if  X  if  *  X  X  X  it  if  X  X  X  X  X  X  X  X  X  if  if  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  if  X  X  X  XXX  X 

301  I  =  1 1 


DO  24  K=1,22 
KT=4“ (K-1 ) 
'1=0 

TE;"PCT=0 


*  CO 


23 


DO 


23  L=1 ,4 

ks=kt+l 


ti:  :pct=te;  ‘PCT+a?c:iTcts ) 
i  f ( : :axl v l ( ks ) . gt . ml ) ml = :  axl vlccs) 

CO'.'T  I ;  iUE 


CLPCM7C(iC )  =TZ;  'POT 

::axlvlc(X)=ml 

•  ;vol  7sc(x)=( :  :axlvlc(  x  )  /  204c . ) «« .  j 


I FOYPASS3 )  30  7C  302 
5  YPA  S  32= .  TP,'J  E . 


Qvf  i  r  if  if  if  if  if  iv  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  iv  v  if  7T  $f  if  if  if  w  if  if  i f  if  if  fi  if  *  f 

C***  CU7PU7  COMPRESSED  H !  STOOP  A,'  ’  TO  3C2.EE.! 

Q  if  if  if  if  if  if  if  if  if  if  if  *  if  if  if  if  if  if  -K-  #  if  if  i<-  if  if  if  -if  if  if  if  #  if  if  if  iv  if  if  if  iv  if  if  ff  X-  if-  ■/.  iv  T7  v: 

99  WRITE  (CH.200) 

200  for:;at("ivclts",6x,"histcgra;:-vcltage  hits  vs" 

:  "  SAMPLE  SLOCKS") 

RV=5 .0 

DO  103  1=1, 1C 

WRITE (CH,202)RV, (VLC( J, l),J=1,NI ) 

202  FOR.' !AT ( "  ", F3 . 1 , ",  1 1  ( " - ")/5X, 

:  ".",11(14,".")) 

RV-RV-0.5 
1C3  COt  IT  I !  IUE 


204 


./RITE  (CH, 204 )  ( 1 ,  1=0,00,0) 

FORMAT ( "  C.O-  ",  1 1  (  " - ")/!.<,  1 1  (  15) 

ACCEPT'EflTER  AiiY  INTEGER  TO  CONTINUE. 


, "  SLOCK 
",DJ.M.MY 


2»###»*****#*if  **************•****#*#»#**«•»*•:}  •»*«**** 

C***  DISPLAY  RE: AIMING  DATA  VALUES  ON  SCREE;’ 

C  *  #  *  ####  *  #-::•***«***  *  #  ******##**##*#  *  •:?  •*  z  ?■  *  * 

302  WRITE (CM, 206) 

2C6  F0RMAT("1", "SAMPLE  3L0CKS  •  MAX  VOLTAGE  " 

:  "CLIP  COUNT  ") 

DC  104  1=1,22 
K=(4*l)-1 
L=K-3 

WRITE  (CH,20c)L,K,MVOLTSC( I ),CL?CUTC( I ) 
FCRMATC  ",2X,  12,"  thru  ",  12,"  ",3X, 

:  F4.2,5X, "  ",5X, 14, 3X,"  ") 

CONTINUE 


203 

104 


',CCcPT"ENTEP,  ANY  INTEGER  TO  CONTINUE:", DUMMY 
I  F(EYPASS4)CALL  FCLOS  (4) 

I  F(2YPASS4)G0  TO  401 
IF  (2YPAS33)U0  TC  13 


O  f  >  o 


7?  if  if  if  ft*  it*  jf  if  if  iv  ft-  if-  ft-  if  ft*  ft*  ft*  *.  >  fr  ff  vt  v  ft*  f<-  ft*  if  ft*  f! 


v  *!f  **  it*  ******  it*  if  if  ff  it-  it-  * 


-"-**  COfiTlU'UATIOi!  OPTIONS  AFTER  SCREEM  DISPLAY 

if  if  if  if  if  if  ff  ff  i  v-  if  if  if  if  if  if  if  if  it*  if  if  if  if  if  if  if  if  if  if  if  *  if-  if  if  if  if  if  if  if  if  if  if  if  i  f  if  it-  if  if  if-  it  if  it  if 


ACCEPT"<15>" 

ACCE?T"SELECT  AM  OPT  I OM< 1 5 > " 

ACCEPT"  1  =  EVALUATE  AM OTHER  FILE<13>" 
ACCEPT"  2  =  REPEAT  HISTOGRAM  DISPLAY<15>" 
ACCEPT"  3  ■  TER! 'IflATE  HISTOGRAM  EVAL<15>" 
ACCEPT"  4  =  SELECT  EXP  AIDED  DISPLAY<15>" 
ACCEPTATION  =  ",  IM 
I F (  I I .  EO .  4 )  GO  TO  29 
I F(  I *|-2)  13,14,13 
13  CALL  FOLDS  (4) 

30  TO  1 


14  30  TC  99 

•»  *  s  *  it  x***y.x  -a  *  *  -:t *  •::*  »****#•**«*  f :•  if  if  ****  »•*•*■*  *  *  if  *  i  :•  *  *  •» 

C*»*  FORTRAi;  IV  SYSTEM  ERROR  OUTPUT  Al!D  COMTIMUE  OPT  I  Oi  IS 
2  *  if  ^  *  -:<  *  ?f  *  *  if if  if  if  **»  »  *  it-  it- «  *  *  it  *•  if  if  -:<■*  a  <•  -x  »  *  « it-  -x  if  if  *  it-  *  » *  * 

4  TYPE"<7>«  <7>  FCRTRAI!<7>  IV  SYSTEM  ERRO", 

:  "R  CODE=", ERROR 

ACCEPT"*  <7>  <7>$EE  FGRTRA<7>il  IV  USERS", 

:  "<7>  MAI  .'UAL  PAGE  3-7<15>*<15>*  ", 

:  "  MOM- FATAL  <7>PR0GRAIi  A3<7>0RT<15>»<15>", 

.  h** ******  <7>***if*4;-***  <7  >****•  <7  >  ;:■*  *  11 

.  «»*##ifififif<7>if#ifif*i}*i(if*<7>if-X-i(ififir}f**iif<1 5>><7>n 

ACCEPT"CPT  1  Of !S : <  1 5 >  1  =  READ  ME’.'  FILE<15>  2  =  TER"/ 
"’ll HATE  PROGRAM <  1 5 > <  1 5 >GPT  1 01 !  =  ",IH 
IF(IN.ME.I)  GO  TO  15 
CALL  FCLCS(4) 

30  TC  1 


15  CALL  RESET 

e:  id 


'2.11 


(.5  0  0  (5  O  O  O  O  O  O  Cj  O  O  O  O  O  (.500  O  O  O  O  O  O  O  O  (  j  O  <5  O  (50  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O 


(AUDIO  CODDLE > 

?;■ 

:•  *  *£  *  *  iv  *  *>#*-****«  *:•  *  ****  it-  %•  *  -:<•  ****  X-  -a  *  -x  *  *  if  *  *  -x-  x  if  ~  if  *  -x-  x-  if  ;f  if 


THIS  IS  A  FORTH  A' I  SUBPROGRAM  V/HICH  IS  SNAPPED 
ITH  THE  AID  PROGRAM  AUDIOHIST.  SEPARATE  .SV  FILES 
ARE  RECESS  ARY  FOR  BOTH  THE  MAIN  PROGRAC  AMD  THIS  SUB¬ 
PROGRAM.  PROGRAM  SNAPPING  IS  NECESSARY  BECAUSE  THE 
CO:  SIDED  PROGRAMS  EXCEED  THE  CORE  STORAGE  OF  THE  MOV  A 
COMPUTER.  AUDICMCD  IS  USED  TO  CREATE, PLAYBACK,  AND 
EDIT  AUDIO  FILES. 

LOADING  OF  THIS  SUB  PROGRAM  MUST  3E  ACCOMPLISHED 
USING  THE  FOLLOWING  CLI  COMMAND: 

RLDR  AUDIO-MOD  CHAM  DEL  SANDS  CAN  DR  DCHTX  DCHRX  FORT.  LO¬ 


TH  IS  MODULE  ESTABLISHES  AND  INITIALIZES  THE  CALL 
PARAMETERS  NEEDED  FOR  SUBROUTINE  "CHANNEL"  (VERSION 
1.1).  "CHANNEL"  IS  USED  TO  TRANSFER  AUDIO  DATA  FROM  A 
TAPE  DECK,  MICROPHONE  OR  OTHER  SOURCE  THROUGH  THE  CROM- 
EMCO  A/D  CONVERTER  TO  A  DISK  FJLE  IT  CREATES.  "CHANNEL" 
IS  ALSO  USED  TO  TRANSFER  AUDIO  DATA  THROUGH  THE  CRCM- 
Ei.'CO  TO  RECREATE  THE  ORIGINAL  INPUT. 

x-  if  ********  *  *■  *  *  -x-  *  *  *  *  x  *****  *  *  *  ******  *  *  ********  *  *  *  * *  *  *  *  *  *  *  *  * 


VARIABLES  USED  IN  THIS  MODULE  ARE  THE  SAME  AS  THOSE 
USED  IN  "CHANNEL".  SEE  AFIT/GE/EE/G1 M-2  './R ITEM  DY  CAPT 
BEASLEY  AND  CAPT  FREDEL,  OR  A  COPY  OF  THE  "CHANNEL"  ROU¬ 
TINE  CONTAINED  IN  DISK  STORAGE  ON  THE  AFIT  DIGITAL  PRO¬ 
CESSING  LAC'S  NOVA/ECLIPSE  COMPUTER. 


•s*****************************-************************ 


**«  AUDIO  I/O  VARIABLES  *** 

I  TASK-  TASK  OPTIONS: 

O-DATA  TRANSFER  TO  CROMEMCO  (;.'•'  PARAMETERS ) 

1- 1/0  OPTION',  T.;0  PARAMETERS  REOUIRED: 

SAMPLE  TIME  (2MHZ/DES I  RED  SAMPLE  RATE) 
CHANNEL  NUMBER  ( 1=IMPUT,  0=0UTPUT) 

2-  I/O  OPTION,  FOUR  PARAMETERS  REOUIRED: 
STARTING  ADORESS  (USUALLY  1) 

HUMBER  OF  UORDS  (MAX  =  22000) 

SAMPLE  TIME (SEE  ABOVE, USUALLY  230  FOR  SXHZ) 
CHANNEL  NUMBER  (1=INPUT,  5=0UTPUT) 

MODE-  MODE  OPTIONS: 

O-NC  DATA  TRANSFER 


O  O  O  O  O  O  C  )  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  C.'  C  i  o  n  o  o  o  o 


1- DATA  TRANSFER  VIA  PROGRAM?  ED  I/O.  FOR  THIS 
MODE  DCGUilT  IS  THE  NUMBER  OF  DATA  WORDS 

2- DATA  TRANSFER  VIA  DATA  CHANNEL.  FOR  THIS 

i  'ODE  DCGUilT  IS  THE  NUXER  OF  DISK  BLOCKS  IR 
EACH  CHANNEL  BLOCK  (1  TO  15  BLOCKS  TR A:! SEED¬ 
ED  BETUEEN  HANDSHAKES) 

3 - ABORT  TASK 

ST-  ARRAY  FOR  FILE  STATUS 

CONTROL- VAR  I ABLE  USED  FOR  PROGRAM  ROUTING 

DIR-  DIRECTION  (0  =  INPUT,  1  =  OUTPUT) 

START-  STARTING  BLOCK  FOR  EDIT  FUNCTION 

BLOCKS-  RUBBER  OF  BLOCKS  FOP.  EDIT  FUNCTION 

PONT-  PARAMETER  COUNT  (BUST  AGREE  V/ITH  I  TASK  REQUIRE¬ 
MENTS  ABOVE) 

DCOUilT-  SPECIFIES  DATA  CORDS  TO  BE  TRANSFEREE  IN  BODE 
1  OR  THE  NUMBER  OF  DISK  BLOCKS  IN  EACH  DATA 
CHANNEL  FOR  BODE  2 

DC! IBLKS-SPECI F I ES  INPUT/CUTPUT  FILE  SIZE  IN  DATA 

BLOCKS  OF  256  VORDS  EACH,  CURRENTLY  LIMITED  TO 
GO  DATA  BLOCKS 

DARRAY-  ARRAY  CONTAINING  DATA  FOR  THE  OUTPUT  MODE  1 
TASK  (BUST  AGREE  V/ITH  DCOUNT) 

PARR AY-  ARRAY  USED  TO  PASS  TASK  PARAMETERS  (SEE  I  TASK 
ABOVE) 

ERROR-  CALL  PARAMETER  RETURNED  FROM  'CHANNEL • ,  TOO 
EIGHT  3 IT  FIELDS; 

0to7-» CHANNEL'  ERROR 
8+o 1 5- 'CHOPS'  ERROR 

SYSERR-  CALL  PARAMETER  RETURNED  FROM  • CHANNEL '  INDI¬ 
CATING  NCOS  ERRORS  ( SYSERR® 1  IF  NO  ERRORS) 

AUHSTX-  THIS  IS  THE  TRANSFER  FILE  USED  TO  TRANSFER 

CONTROL  AND  DATA  3E TWEEN  THE  MAIN  PROGRAM  AND 
THE  SUBPROGRAM  AUDICMOD 


£#v#iH;-a«#»***##*-:f**#****iH:.#.".*****.*.s**s**tt**«-***ic--:t*x-***  ****{>«-*- 


INTEGER  PARRAY ( 4 ) , DARRAY,  ITASK, DIR, MODE, PCi.*T,ST(22) , 
:  DCOUNT,  OCHELKS ,  ERROR ,  SYSERR ,  CROERR , :  *0V  ERR ,  F I  LEi  .'AM  (7 ) 
:  CO!  ITROL , START, BLOCKS , TEMP ( 256 ) 

TYPE  "CONTROL  TRANSFERRED  TO  'AUDIOMOD'" 


9 


32.13 


rxx  x-  x  x  x  x  x  x  x  «■ x  x  *  •:<•  *  x  x  x  *  x  x «  # x  x  x  x  *  x  xxx  x  x x  *  x  *  *  » x  #  #  *  *  *  x 


C*»*  READ  FILE  AMD  SET  VALUES 

Q-If  XXX  X  X-  -X  X  X  X  X  X  X  X  X  X  X*  X  X  X  X  X  -X-  X  ■■ X  X  X  X  X  XXX  X  X  X  X  X  X  X  X:  X  X  X  X  X-  X  X  X  X 

CALL  CPEN(5,"AUHSTX»,2, IER) 

READ  (5, 404)  FILED  A!  1(1) 

404  r  OR:'  :AT  ( S 1 3 ) 

400  .'RITE(  10,401  )FILEI!AH(  1 ) 

401  FOR:  ;AT  ( "  FILEMAME:  ",  SI  3) 

REK  USD  5 

I  TASK®* 

:  :ode=2 


x xxx xxx xxx 


PCMT=4 


DC0UMT=1 
D  ARP.  AY®  1 
PARRA Y( 1  )  =  1 


PARRA Y ( 3 ) =250 


QXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX-X-XXXXXXXXXXXXXXXXXXXXXXXXX 

CHECK  FILE  STATJS 

CXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

CALL  STAT  (FILE!  I  A?  I,  ST,  I ER ) 

DCHCLKS=ST(9)+1 

C0MTR0L=0 

IF( IER.E0.1 .OR. IER.EQ.13)G0  TO  411 

ACCEPT"  <  1 5  ><  1 5  ><  1 5  ><  1 5  >***#«*  xxx xxx  xxxxxxxxx x * ***m( 

.  »xxxxxxxxxxxxxxxxxxx<i 5>x  ; jc; I— FATAL  ERR", 

:  »0R<15>#  CALL  FOR  FILE  STATUS<15>» 

TYPE"*  SYSTEM  ERROR  CODE  *  ",IER 

ACCEPT"*  SEE  PAC-E  3-7  OF  FORTRAN  IV  USERS  i-Aii", 

:  "UAL  <  1 5  >xx«*xxx*xx*xxxxxxxxxxxxxx**xxxxxxxxi»> 

.  »x*xxxxxxx<]5>ii 

QXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 

C***  Ei.'TER  OPTIONS 

C*::-xxxxx*xxxxxx**xx*x*x**xxxxxxxxxxxxxxxxxxxxx*xxx*xxx*xxxxx 

411  ACCEPT"< 1 5  >GPT I OMS : < 1 5  >  1  =  RE", 

:  "CORD  AUDIO  Oil  GIVE!!  FI  LEO 5 >  2  =  PLAY  RACK", 

:  "  AUDIO  FROM  GIVER  FILE<15>  3  =  GO  TO  EDIT  ", 

:  "M0DULE<15>  4  =  GEMERATE  HISTOGRAM  OF  CURRE", 

:  "JST  FILE<15>  5  =  MAX  VOLTAGE  AVID  CLIP  COURT", 

:  "  OF  CURREMT  FILE<15>  5  =  GET  A  ME'.'  FILE<15>", 

:  "  7  =  TERMINATE  PROGRAM<15><15>OPT!OI!  =  ",  III 

IF( IU.GE.4) GO  TO  405 


QXX**XXXXXX**X#X*XX»#X*X#XXXXXXX*X»«XXXXX*#XXXXXXXXXXXXXXXXX 

C***  OPT  I  Of  I  1  -  RECORD 

rXX*#**XXX*X*#*XX#XX*XX**XX*XXXX*XX*XXXXXXXXX*XXX#*XXXXXXXXX 

IFC IM.NE.1 )GO  TO  4C6 
PARRA Y ( 2 ) =22523 

ACCEPT" <15><15><7> x-x*xxxxxxxx <  1 5 > <7 >*  '/.'ARMING  *<15>", 
:  >»<7>xxxxxxxx:'xx<i5><7><15>x  THIS  -,;|LL  DELETE  ", 

:  "YOUR  CURRENT  FILE  AMD  OVER  V/RITE.<15><7><15>", 

:  "*  DC  YOU  WISH  TO  CONTINUE  OR  RETURN,  <15><15>", 


32.14 


:  "OPT I or : : < 1 5 >  1  =  OVERWRITE  FILE<15>  2  =  RET", 

:  "in::  to  option  list<i5xi5x7>c?tign  =  ",in 
if(in.:;e.I)GO  tc  4ii 
CALL  DF 1  LI'  (FI LEMAN,  IE?.) 

P ARRAY ( 4 ) = 1 
GIR=0 

OCHCLKS=GC 
CO  TO  407 

2  x  x  x  x  «  *  -::xx  x  *  xxxx  if  xx  x  xxxx  xx  x  xxxxx  xx  x#  if x  xx  *  xxx  x  x  ■.  i  x  *  x  x  xxxx  *  xx 
C**»  OPTION  2  -  PL/.YDACK 

R*xx  »  *  -x-  *  x -x  x  x  *  *  *  x-  *  *  x  x  *  if  -x  x  x  -x  x  *  -x  xxxx  -x- x -x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  -x  x 
405  IF  (  ir:.NE.2)G0  TO  400 

412  PAF.RAY  (2)=(ST(9)+1  )*255 

P  ARP.  AY  ( 4 )  =3 
0C0UNT-1 
D I  R=  1 
GO  TO  407 

£XXXX  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

C***  OPTION  3  -  EDIT 

qx  x  ■:»;***  ••  *  *  x  x -x  x  x  x  *  *  x  x  *  xx  x  xx  xx  x  x  #  x  x  *  x -x  •:<•  xxxxx  x  x  •;:•  x  x  x  x  x  -x  x  x  x  x  x 

40 C  ACCEPT"<1 5><15><1 5><15><15>EDIT  OPTION: <15><1 5>", 

:  "ENTER  DESIRED  STARTING  BLOCK  : <1 5><1 5>STA", 

:  "RT  BLOCK  =  ",  START 

ACCEPT" <1 5 ><  1 5 ><  1 5>E! ITER  NUMBER  OF  BLOCKS  DESIRED", 
:  ":<15X15>BL0CK  COUNT  =  ".BLOCKS 

ST(9)=BL0CKS-1 
CONTROL* 1 

PARRAY ( 1 )  =  ( START*25o ) +1 
30  TO  412 

400  ACCEPT"<15><15><15><15>OPTIO!iS:<15>  1  =  TRY  AN", 

:  "OTHER  SET  OF  EDIT  VALUES<15>  2  =  OVER  NR  IT", 

:  "E  FILE  '( ITH  EDIT  COPY<15>  3  =  LEAVE  EDIT  F", 

:  "U!  !CT  I  Of  I  <  1 5  ><  1 5  >OPT  1 01 !  =  ",IN 

I F( IM.EO,3)GO  TO  411 
IF(  IN.;iE.2)GO  TC  408 
CALL  DELETE  ("AUDEDITX") 

CALL  RENAIKFILENAfi, "AUDEDITX",  IER) 

CALL  DELETE  (FI LENA: i) 

CALL  OPEN (5, "AUDEDITX", 2, IER) 

CALL  CF I  L'.  '(  F I  LENA!  1,5 , 1 ER ) 

CALL  OPEN (7, FI  LENAR, 2, IER) 

:i=3L0CKS-1 
DO  410  1=0, N 

CALL  RDBLK ( 5 ,  ( STA.RT+ 1 ),  TEi  IP,  1 , 1  ER ) 

CALL  NRBLK(7,  l,TE;iP,1 ,  IER) 

TYPE "TRANSFER  LOOP", I 
410  CONTINUE 

CALL  FCLGS(7) 

CALL  FCLCS(6) 

CALL  DELETE ("AUDEDITX") 

ACCEPT"  <15><15  >TRA! ,'SFZR  CO?  !PL ETE <  1 5  ><  1 5  > " 


£*****"-:;■*  a  44  *  *  *  4:-  44  -f  4444  #-  #  44  -*  *  *  44  44  *  -:;  *  44  -:4  4t  44 «  #  *  •::•  %•  «•  >:■  -::•  4:  -x-  a  44  44 44 4-  4;-  x  x  •::■  •:<■  •:•  *  -*4f 

c**«  call  "channel" 

Q  X  X  44  w  ->:•  *  X  *  •:  4  *  44  X  44  44  44  -X-  44  *  -X-  44  *  44  *  *  44  *  44  44  44-  X •»  44  44  44  «  *4}  *  44  X-  44  44  44  *  44  *  X  X  44  X  X  44  Si  4444  44  44  44  44 
407  ACCEPT"  <  1  5  >4444  44  44  44  44  44  444444444444444444-4444444  <  1  5  >44  CALL  I  i  .'G  ", 

:  "CHAi;:iEL<15>********************<1 5>" 

CALL  CHAi  JMEL  (  I  TASK,  D I R,:  1CDE ,  PC!  T,  DCOUUT,  FILE!  !A! :, 

:  DCH3LKS , DARRAY, PARRA Y, ERROR, SYS ERR) 

ACCEPT" <  1 5 > **#»#***»**#****#**# <  1 5  >*  CALL  COMPLETE", 
•  ^*<1 5>#*axx**x******x*****<i  5>» 


f  X  X*  -if  X  X  -a-  X  X  w  w  X  * X  rj  X*  X  X-  X*  X*  X  X  X  X  X  X*  X  X  X*  X  X'  X-  X  X-  X*  X*  X*  X  X*  X  X*  w  X  X-  w  X*  X*  X*  X  X-  X*  X  X  X-  X*  wi 

*  CHECK  FOR  CHARNEL  ERRORS 

f  X*  X  X  X  X  X*  X  X  X  X  X  X  X*  X  X-  -X*  X  X  X*  X  X*  X  X  X-  X  X  X*  X  X  X  X*  X  X*  X  X  X*  X*  X*  X*  X*  X  X*  X*  X  X*  X*  X  X-  X  X-  X-  X*  X-  X  x  -> 

CROERR* 1 5 .  AND .  ERROR 
;  ;OVERR= I SH FT (-256. AND. ERROR, -E) 

I  F  ( CROERR .  EC .  0 .  M  :D .  NOV  ERR .  EG .  0 .  OR .  CROERR . EO . 1 1  .  Ai  ID . 

:  MOVERS. EQ.32)G0  TO  402 

ACCEPT"<15><1  5  ><15  >44 4444 44 44 44 44 44^ 44  44  44  44  44  44  44  44- 44  44 -“**44 44 44-^44  44  44 44 44", 

.  II»44  4J444444444444444444<15>44  ROM-FATAL  PROGR", 

:  "A! !  ERROR<15>" 

I F  <  DTES  T  ( ERROR ,15)) ACCEPT"*  I / C  A " , 

:  "BORT<15>*<15>" 

TYPE"*  SYSERR=",SY3ERR 

type "*  cro:  ;e:  ico  error* » ,  croerr 

CALL  2CLR(NCVE?.R,7)  ;CLEAR  CHARNEL  ERROR  DIP. 

TYPE"*  NOVA  ERROR*", .JO VERS 

TYPE"*  PORT*", PONT 

TYPE "*  DARRAY* " , DARRAY 

TYPE"*  0IR=",DIR 

TYPE"*  PARRAY ( 1 ) *", PARRAY ( 1 ) 

TYPE"*  PARRAY ( 2 ) =" , PARRAY ( 2 ) 

TYPE "*  PARRAY ( 3 ) =" , PARRAY ( 3 ) 

TYPE "*  PARRAY ( 4 ) = " , PARRAY ( 4 ) 

TYPE"*  I  TASK*", I  TASK 

TYPE"*  RODE*”, MODE 

yYP£"*» 

TYPE"*  SEE  ’CHANNEL’  USERS  MANUAL" 

"PYPE  **************  ***********  *44  44  44  44  44  44  44  44  44  4444 4444  4444 44 44  4444** 

PAUSE 

IF  ( CONTROL. EO.O) GO  TO  400 
GO  TO  409 


C*  44  4444  v4  44*44  4444  4444  444444  44  44  44  44  44  *#***#  44**54  *  44**»444!*  54  444444  54**44  4444  44  44  44  4444  44  #44*** 

C*«*  .'RITE  INTO  "AUHSTK"  AND  RETURN  TO  MAIN  PROGRAM 

0  X  44  44  44  44  44  *  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  44  -X-  X  *  »  44  44  44  X  44  44  X  44  44  44 44  44  44  v- 44-  44  44  44  *  44 

405  './RITE (5, 403)  IN 

403  FORMAT? "  " , 12) 

CALL  RESET 
CALL  FBACK 
END 


APPENDIX  B3 


C 

C  DISCRETE  FOURIER  TRANS  FOR."  ROUTINE 

C  PROGRAM  FILE  RACE:  "FT32V" 

C 

C****#*****##****.*****#**#**************-****#*-**********#***********#*-::-* 

c 

C  THIS  ROUTINE  EXERCISES  FORTRAN  SUBROUTINES.  THE  PROCESS: 

C  1)  OPENS  A  FILE  OF  DISCRETE  SPEECH 

C  2)  READS  FROM  THAT  FILE 

C  3)  CREATES  T./C  MB.'  FILES 

C  -  4)  OPENS  THOSE  NEK  FILES 

C  5)  PERFORMS  A  DISCRETE  FOURIER  TRANSFORM 

C  6)  PREEMPHAS I 2ES  HIGH  FREO  COMPONENTS  FROM  500HZ  TO  4000HZ 

C  7)  COMPRESSES  THE  NUM3ER  OF  FREQUENCY  CHANNELS  TO  IS 

C  3)  SAVES  ONE  ARRAY  THAT  HAS  BEEN  PROCESSED  THROUGH 

C  STEPS  (1-7)  ONLY 

C  9)  PERFORMS  ENERGY  NORMALIZATION  ON  ANOTHER  ARRAY 

C  A)  FINDS  BEGINNING  ADD  END  OF  ENERGY-NORMALIZED  WORD 

C  3)  COMPRESSES  'NOM-1VORD'  ENERGY 

C  10)  ’./RITES  BOTH  ARRAYS  TO  A  PERMANENT  FILE 


SEE  ' FORTRAN  IV  USER'S  MANUAL'  FOR  FURTHER  EXPLANATION  OF 
SUBROUTINES  AMD  ASSOCIATED  PARAMETERS. 

THIS  PROGRAM  MUST  BE  COMPILED,  LOADED,  AND  RUN’  CN  THE  ECLIPSE 
COUPUTER. 


THE  ' EDFT.L3'  AND  'FORT. LB'  FILES  MUST  BOTH  BE  LOADED  WITH  THIS 
ROUTINE - SHOULD  IT  BECOME  NECESSARY  TC  RECOMPILE  'FT32V  !!! 


INTEGER  CH,FN(7) ,FLN(7) ,FILN(7) ,ER,ST3, SIZE,SB,SSB,FRE01 
REAL  ARAY  (32,96) ,  CARAY ( 16,96) , EM ERGY(SS) ,LTBL 
COMPLEX  Cl  FT  (64) 

I NTE3ER  I FT( 6 1 44 ) , I ENNOR( 1 6 ,96 ) , I CARAY (16,96) 

C 

C*##**#*******#**##*#***#***#*##****#*****#**##*#********#**#**#*###-:,1*-:}* 

C 

C  '  I  FT'  ’./ILL  RECEIVE  DATA  DURING  'RP3LK'  CALL. 

C  » Cl  FT’  WILL  CONTAIN  TIE  COMPLEX  FORM  OF  »IFT» 

C  ' IENMOR'  HILL  CONTAIN  THE  ENERGY-NORMALIZED, 

C  INTEGER  TRUNCATION  OF  'CARAY". 

C  'ARAY'  U ILL  CONTAIN  T-IE  IMPLEX  ABSOLUTE  VALUE  OF  THE  DFT  DATA 

C  'CARAY'  17 ILL  CONTAIN  THE  CHANNEL  COMPRESSED  'ARAY'  DATA 

C  'I CARAY'  WILL  CONTAIN  THE  INTEGER  TRUNCATION  CF  'CARAY' 


p*********#***##******#*#***********-:;**-**#***#*#**************#***  ****** 


C*****  ESTABLISH  PARAMETERS  FCR  SUBROUTINE  'OPEN' 


( 


I 


c 

c 


OF  DISCRETE  3PEZCI-!  FILE. 

CM=3  ;  ARC  I  TRAP. Y  CHANNEL  ASS  1 3?  i:  IE;  IT — PS.  !GE :  0-63 
CHANNELS  6-15  ARE  AS SI  31 1  ED  TO  DEVICES. 

ACCEPT  "  Ei ITER  FILENAME  OF  SPEECH  FILE  TO  DE  OPEHED:  " 
READ  (11,10  F‘ ( 1 ) 

FORMAT  (SI 3) 

MCDE-1  ;.'-00E  (1)  OPEC'S  THE  FILE  FOR  READ  I  JIG  DULY 

ER=0 


CALL  CPE.*!  (CH,Fr,:WE,ER)  ; ADDITIONAL  PARAMETER  (SIZE) 

ALSO  AVAILABLE 


IF  (ER.ilE. 1 )  TYPE  "ERROR  RETURNED  FROM  OPEN  OF  SPEECH  FILE 

ESTABLISH  PARAMETERS  FOR  SUBROUTINE  »CFIL'//» 

(TO  CREATE  THE  ENERGY-;  ICRMAL I  ZED  FILE) 

I SZ=24 

ACCEPT  "  ENTER  FILENAME  OF  ENERGY  NORMALIZED  FILE:  " 

READ  (11,10)  FLN(1) 

CALL  DELETE  (FLU)  ;IN  CASE  FILE  NAME  ALREADY  EXIST 

ITYPE=3  ; TYPE  '3*  IS  A  CONTIGUOUS  FILE. 

TYPE  * 2 *  IS  A  RANDOM  FILE. 

TYPE  M*  IS  A  SEQUENTIAL  FILE. 

S  IZE=6  ;THE  ME'.’  FILES  NEED  TO  BE  ONLY  1/4  THE  SIZE  OF 
THE  SPEECH  FILES. 


C 

r*  **** 


CALL  CFILU  (FLN, ITYPE,SIZS,E.R) 


IF  (ER.NE.1)  TYPE  "  ERROR  RETURNED  FROM  »CFILV.’»:  ",ER 

ESTABLISH  PARAMETERS  FOR  SUBROUTINE  •CPE?.** 

(OPENS  THE  ENERGY  NORMALIZED  FILE) 

CH=4 

i iODE-3  ; MODE  (3)  OPENS  THE  FILE  FOR  RANDOM  ACCESS 

ER=C 


CALL  OPEN  (CH, FLN, MODE, ER) 


IF  (ER.NE.1)  TYPE  "  ERROR  RETURNED  FROM  'OPEN*  OF  MEM  FILE:  ",ER 


C**M»  ESTABLISH  PARAMETERS  FOR  SUBROUTINE  'CFIL'." 

C  (TO  CREATE  THE  NON  ENERGY  NORMALIZED  FILE) 

ACCEPT  "  ENTER  FILENAME  OF  NON  ENERGY  NORMALIZED  FILE:  " 
READ  (If,  10)  FIUKI) 

CALL  DELETE  (FILM)  ;IM  CASE  FILENAME  ALREADY  EXIST 


C 

A 


ITYPE=3  ; CONTIGUOUS  FILE 
SIZE  ALREADY  ASSIGNED  ABOVE 


CALL  CFILVI  (F I  LiJ,  I  TYPE ,  S I ZE,  ER ) 

C 

c 

IF  (ER.NE.1)  TYPE  "  ERROR  RETURNED  FRO.':  'CFIL'.":  ",EP. 

0 

C****»  ESTABLISH  PARAMETERS  FOR  SUBROUTINE  'OPEN" 

C  (OPENS  NON  ENERGY  NORMALIZED  FILE) 

C 

CH=5 

MGDE=3  ;FILE  OPENED  FOR  RANDOM  ACCESS 
ER=0 
C 
C 

CALL  OPEN  (CH,F I LN,MODE,ER) 

r* 

c 

IF  (ER.NE.1  )  TYPE  "  ERROR  RETURNED  FROM  'OPEN'  OF  i'EV!  FILE:  ",ER 

r> 


C**»**  ESTABLISH  VOLTAGE  THRESHOLD 
C 

C  ENTER  A  THRESHOLD  VOLTAGE.  THE  SPEECH  FILE  '..'ILL  BE  SEARCHED  FOR 

C  THE  FIRST  AND  LAST  ELEMENTS  WHICH  EXCEED  THAT  LEVEL.  THE  DATA 

C  BEFORE  AND  AFTER  THOSE  EVENTS  WILL  BE  SEVERELY  ATTENUATED.  THIS 

C  EFFECTIVELY  ENHANCES  THE  DATA  BETWEEN  THOSE  TWC  EVENTS  (WHICH 

C  IS  ASSUMED  TO  BE  THE  WORD  DATA). 

r 

3  ACCEPT  "  ENTER  THE  VOLTAGE  THRESHOLD  LEVEL:  ",T7 
C 

ITV=IFIX(TV*2C47/5)  ; TRANSFORMS  SPEECH  FILE  LEVELS  TO  VOLTAGE 
C 

LAST=G 

C 

ESTABLISH  PARAMETERS  FOR  SUBROUTINE  'RDSLK' 

C  FROM'  DISCRETE  SPEECH  FILE 

/a 

o 


O  O  O  O  O  ooo  oooo 


TYPE  "  " 

TYPE  "  ***DATA  TRANSFER  II!  PROCESS***  " 

jvd£  ii  ii 


.  !C'-  I  Oi. 

33=0 

ER=0 

IDLING 


jlSZ  (256  NCRD)  CLOCKS  'TILL  EE  R zi 


; RETURNED  FROM  »RCELK'~  GIVES  ;•  OF  BLOCKS 
READ  IN  CASE  AM  EOF  IS  EM COUNTER EG . 


IALL  RDCLK  (CM, SB, I  FT, MS, ER, I3LX) 


IF  (ER.US.1)  TYPE  "  ERROR  RETURNED  FRCM  'RDCLK':  ",ER 

IF  ( I 3LX.NE.C)  TYPE  ’’  EOF  ENCOUNTERED ;  J  OF  CLOCKS  READ=  ",IELK 

*****  FIND  BEGINNING  AND  END  OF  '..'ODD 

DO  12  1=1,5144 
IF  ( I  FT ( I ) .LT. I  TV)  GO  TO  12 
IF  (LAST.GT.C)  GO  TO  13 
I FIRST= I 

VCLTF= I FT( I ) *5.0/2047.0 
13  LA ST«I 

12  CONTINUE 

VCLTL= I FT( LAST) *5 . 0/2047.0 

x-tx-xx 


*****EEGIN  FOURIER  SEGUE! ICE**** 


'-Hi-  *  it  x  *  -  ;•  »  *  *  x  x  #  x  #  ;t  x  x  it *  -:t  it  it  it  .<•  *  x  t  it  it  *  x  it  x  it  it  x  x  x  *  x  it  *  x  x  it  it  it  *  it  it 


it  Kit-::-*;. 


BY  MCT  ENERGY  NORMALIZING  THE  DIGITIZED  DATA  BEFORE  »DFT4»,  THE 
ENERGY  './ILL  EE  PRESERVED.  THE  FOURIER  DATA  MUST  THEM  BE  ENERGY 
NORMALIZED  TO  COMPENSATE  FOR  VOLUME  FLUCTUATIONS  OF  THE  ANALOG 
DATA.  NOTE  THE  NORMALIZING  PROCEDURES  AFTER  THE  CALL  TO  »DFT4». 


r\ 


n 

v 


r 


THE  FIRST  STEP  INITIALIZES  'CIFT',  ’..'HI  CM  MUST  DE  OF  COMPLEX  FORM 
TO  EE  PASSED  TO  »DFT4». 

'GIFT'  ’/ILL  EE  OVERWRITTEN  BY  »DFT4».  (AFTER  THE  CALL,  'GIFT' 
HILL  CONTAIN  COMPLEX  FOURIER  DATA). 


r  X it  it  it  it  X  *  it  *  it  it  it  it  it  it  it  it  if  it  it  X  it •*  X *  *  X  *  it*  it  it  *  it  *  X  it  it  if  if  it  it  if  it  X-  it  if  if  it  X  X  X  X  X  X  X  X  X  X  X  X  -X  X  X  X  X  X  it  X  -i 


C 

r 

V 

CxiHtxx  ESTABLISH  PARAMETERS  FOR  SUBROUTINE 


'DFT4» 


— '  « 


o  o  r )  o  o  o  o  u  o  o  o  o  o  o  o  o  o  o  o  c  >  o  o  o  c? 


J  =  1 

;  '  J '  IS  TIE  COLUMN  INDEX  OF  THE  T.C  C 

V 

ARRAYS 

M=0 

; ARRAY  INDEX  FOR  » 1  FT' 

LAR=64 

;THE  NUMSER  OF  ELEMENTS  TO  BE  PASSED 

f\ 

TIV=0 

;FOr:;aro  transform 

r» 

30 

DO  20  1 

=  1,54 

C 1  FT  ( 1  ) 

= ( FT { l+K) 

continue 


\LL  DFT4  (CIFT(1),LAR,INV)  ;EACH  CALL  "ILL  DFT 


,F‘ 


I 


*  *  *  *  *  *****************  *  ******  *  *  *  *  *  *  *  *  *  *  *  » *  *  *  *  *  *  •:  *  *  :•  * ;  :•  :•  ■. : 

IN  THE  FOLLOWING  STEP,  ONLY  52  OF  THE  54  ELEMENTS  WHICH 

TRANSFORHED  WILL  BE  PRESERVED - THIS  IS  CUE  TO  THE  2  TO 

REDUNDANCY  INHERENT  IN  THE  3 FT  PROCESS. 


ALTHOUGH  'DFT4 '  COULD  PROCESS  UP  TO  1024  ELEMENTS  PER  CALL,  O'.'LY 
54  ARE  USED  DECAUSE: 

1)  54  GIVES  EETTER  RESOLUTION 

2)  THE  DATA  HAS  GRIG  I  ANALLY  P!\0CESScD  FOR  FURTHER  ANALYSIS 
VIA  'SPSS'  ROUTINES,  WHICH  HAVE  DIFFICULTY  V.'ITH  LANCE 
VECTORS. 


*  *  *  *  *  **************************  *  *  **********  -x  *  *  *********  *  ■: *  *  *  *  *  *  *  *  ***** 


DO  50  1=1,32 

ARAY (  I ,  J)=CA3S(CI  FT (  I  ) )  ;CC;  1PLEX,  ABSOLUTE  VALUE  : 

S0RT((A**2)+(D**2)) 

50  CONTINUE 

*****3EGIN  HIGH  FREOUENCY  PPEEMPHAS IS****» 


C*******  ********************************************************  **•:■*  **-::••* 


C 


o 

C 

r\ 

n 


HIGH  FREOUENCY  PREEMPHASIS  IS  NECESSARY  BECAUSE  HOST  OF  THE 
ENERGY  IN  SPEECH  IS  IN  TIE  FRECUENCI ES  BELOV.’  30CHZ.  DY  530HZ 
THE  ENERGY  MUST  BE  PREEMPHASIZED  TO  SIMULATE  THE  FUNCTION  OF 
THE  EAR. 


C 

0********* ********** ***x***********************x**************x*xx ****** 


C 


PFREO-500.0 
SFREC-SC00 .0 
RDD=5.0 

FRE01  =  I  FI X( (PFRE 


;FREO  AT  WHICH  PREEHPHASIS 
; SAMPLING  FREOUENCY 
; THE  OF  DG'S  2Y  WHICH  TO 
FP.EOUENCI  ES 
0/  S  F  RE>0 ) L  AP. )  + 1 


BED  INS 

FREEI 1PMAS  I ZE 


o  o  c  ■>  <_>  o  cj  o  o  o  o  o  o  o  o  o  o  o  o  a  o  o  o  c>  o  o  o  o 


THIS  '/ILL  START  PREEMPHASIS  AT  500KZ  (THE  FIFTH  FP.EO  ELE  "£i:T  OF 
*DFT4'  OUTPUT) 

DO  52  l=FREQ1 ,52 

Rl  =  I  ; PER/  ITS  REAL  ARITHMETIC  OH  THE  "00  LOOP'  INDEX 


ARAY ( I , J ) = ARAY ( I , J ) * ( 1 0** ( PDE*AL0G1 C  ( R I /FRE01 ) 

1/ (20*AL0G1C(2.0) ) ) ) 

ROTE  THAT  RANGE  OF  (F.I/FRE01)  IS:  FRO.'l  (5/5)  TO  (32/5) 
THEREBY  LOGARITHMICALLY  INCREASING  THE  AMPLITUDES  AS  THE 
FREQUENCY  I ‘.'CREASES. 

52  GOUT  I  HUE 


*****DEGIN  CHAU  MEL  COMPRESS  I  QN**»*» 


if  ******  **********  *******************************  *************  *  ********* 


THE  DATA  IS  ROM  CHAMMEL  CO! PRESSED  FROM  32  TO  16  DISTRICT 
ELEMENTS. 

THIS  IS  DCIIE  LINEARLY  2Y  COMBINING  ADJACENT  PAIRS  OF 
ELEMENTS  INTO  ONE  (1)  AMD  AVERAGING  THEM. 

THE  REASONS  ARE  TO  PER.'  1 1 T  EASIER  PROCESSING  OF  DATA  AMD 
TO  PERMIT  /ORE  MEANINGFUL  SPECTROGRAM  REPRESENTATION. 

*********************************************************************** 


K?=0 

DO  56  1=1,32,2 
K2=K2+1 

CARAY ( K2 , J ) = ( ARAY ( I , J) +ARAY ( 1+1 , J) )/2.0 
CONTINUE 


»****3EGIN  ENERGY  NORMALIZATION  SEGUE: ICE***** 


n 


£*******  ******jH********************iH»*tttf******#$* 


a-  >(-  V;  Mr  rv  4*  -'■*• 


C  BEFORE  ENERGY  NORMALIZATION  IS  INITIATED,  A  COPY  OF  THE 

C  COMPRESSED  ARRAY  'CARAY'  IS  SAVED  TO  STORE  THE  ENERGY 

C  IN  ITS  ORIGINAL  FORM. 

C 

Q#  *********************************************  ************************* 


DO  59  1=1,16 

I  CARAY (  I ,  J )  =  I F I X ( CARAY ( I ,  J ) )  ;PUTS  'CARAY'  IN  INTEGER  FORM.  FOR 


CONTINUE 


SUBROUTINE  'UROL K'  (UK l CM  ::UST  HAVE  A 
INTEGER  ARRAY) 


r 


r» 


59 

r\ 


60 


C 

c 

c 


c 

r> 


c 


r> 

w 


c 


70 

72 


C 


74 

C 

76 


cNEN-0 

00  50  1=1,15 

E:  l  EP:= El  i  ER+  ( CAR  AY  ( l,J))**2 
CONTINUE 

ENERGY  ( J )  =$CRT  ( ENER ) 


;SUHS  THE  SQUARE  OF  EACH  ELEMENT 
; ESTABLISHES  ENERGY  VALUE  CF  'GARAY' 


K*:<+64  ;NEXT  64  ELEMENTS  ‘.'ILL  2E  READ  INTO  'OFT' 

IF  (J.E0.48)  TYPE  "  ****Sc  PATIENT,  THIS  IS  A  LONG  SUCKER****  " 
J=J+1 

IF  (J.LE.96)  GO  TO  30  j RETURN  TO  'CALL  DFT4* 

FIND  THE  BLOCK  0  FOR  THE  BEGINNING  AND  END  OF  THE  CORD 

J1- 1  FIRST/64-2  jFIMDS  BEGINNING  OF  ::CRD  AMD  BACKS  UP 
ONE-HALF  BLOCK 
IF  ( J1 .LE.O)  GO  TO  72 

DO  70  1=1, JJ 

ENERGY (  I  )=5*E:iER<GY(  I  )  ;5*NCN-N0P.D  ENERGY  PROVIDES  ATTE: "JAT I C! ! 
CONTINUE 

J2=LAST/64+2  ;FIUDS  LAST  DATA  AND  ADVANCES  GIIE-UALF  BLOCK 
IF  (J2.LE.0)  GO  TC  76 

DO  74  I = J2 ,96 
ENERGY(  I  )=5*E:iERGY(  I ) 

CONTINUE 

ST3L» I  FIRST/256.0-0.5  ; ASSIGNS  STARTING  BLOCK 

LTOL=L AST/256. 0+0. 5  jASSIGNS  LAST  BLOCK  PLUS  ONE-HALF 

DLL=LTBL-ST3L  j ASSIGNS  BLOCK  LENGTH 


20 


C 


TYPE  "  " 

TYPE  "***DATA  TRANSFER  IS  COMPLETE***" 

TYPE  "  " 

'.RITE  (10,30)  Fi!(  1 )  ,TV, STCL, LTBL, DLL 

FORMAT  ("  FILENAME:  ",$13,//,"  THE  THRESHOLD  VOLTAGE*  2 ,/, 

"  STARTING  SLOCK*  ",F5.2,/,"  LAST  BLOCK*  ",F5.2,/,"  BLOCK 
LENGTH*  ",F6.2 ,//) 


ACCEPT  "  DO  YOU  ' / 1 SH  TO  RESET  THRESHOLD  VOLTAGE  FOR  ANOTHER 

1  RUN??? - 0  FOR  YES;  1  FOR  NO:  ",L2 

IF  (L2.EQ.0)  30  TO  3 


C***»*  COMPLETE  ENERGY  NORMALIZATION 


23.7 


O  O  O  O  O  O  O  O  OOO  O  O  O  O  O  O  O  O  O  O  O  O  O  O  o 


DO  95  J=1 ,9c 

DO  90  1=1,10 

CADDY  ( I ,  J)  =  CAD  AY  ( I ,  J)  /cN'cRGY  (  J ) 

I E: 3 !OR ( I ,  J ) » I F I X  ( 2047*CARAY(  I ,  J ) ) 


;  E:  1ERGY  :  :0.T  ’AL  I  ZED  iAGi  •  I VJDE 
OF  ARRAY  AFTER  *DFT4  • 

;  INTEGER  YEAS  I  OX  OF  *  CA'.AY 


00  co:  IT  I  MUZ 

95  CONTINUE 

C 

C******* ***************  ************************************************ 


*2047*  IS  A  SCALING  FACTOR  .'HI CM  '.’ILL  RESTATE  THE  El! EDO Y 
‘  ICRMAL  I  ZED  ELEMENTS  OF  *  IE;  INCH  *  IN  TERRS  OF  THE  VALUES  OF 
THE  ORIGINAL  DISCRETE  SPEECH  FILE.  FOR  CORE  DETAILS 
SEE  (INSERT  TIES  IS  REF.) 

********************************************************************** 


*****  ESTABLISH  PARAMETERS  FOR  SUBROUTINE 
('..’RITES  TO  ENERGY-NORMALIZED  FILE) 


"■I 

l..  Li  \. 


f 


CH-4 

ST3=0 

HU?  8-6  OF  BLOCKS  TO  3E  N'RITTE::  (ONLY  SIX  SLOCKS  ARE 

'.-/BITTEN  FOR  THE  24  CLOCK  SPEECH  FILES  DECAUSE 
OF  THE  4  TO  1  REDUCTION) 

ER=0 

I3LK-0  ;i-  OF  CLOCKS  HRITTEN  IN  THE  EVENT  TIAT  A  DISK 

FULL  OCCURS. 


CALL  i'.RSLX  (CH, STB,  IENNOR, NUNC, ER,  IBLK) 


IF  (ER.NE.1 )  TYPE  '*  ERROR  RETURNED  FROM  'NRDLK*  (IENNOR):  '»,ER 
IF  ( I3LK.NE.0)  TYPE  ”  THE  DISK  IS  FULL.  « 

*****  ESTABLISH  PARAMETERS  FOR  SUN  ROUTINE  'V.'RBLK' 

(.'.'RITES  TO  NON  ENERGY-NORMALIZED  FILE) 


CM®  5 
ST3=C 
NUI  !B=5 
ER-0 
I2LK=0 


CALL  i.’RBLK  (CM, STB,  I  CARRY,  NUI  o,  ER,  I  CLIO 


'  a  a  a  a  *■  *  a  a  a  a  a  a  a  a  a  a  a  a  a  a  aaa  a  a  -::•  a a  a  a  *  a  *  a  a  a  -:t  a  a  *  a  a  *  *  a  a  a  a  a  a  a  a  a  a  ■;:•  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a 


C  SPECTROGRAM  ROUTINE 

0  PROGRAM  FILENAME:  "SPECCRA.' -32" 

C  DIR  DPCF: HUNTER 

C 

p  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  aa  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  *  a  *  a  a  a  a 
C 

C  THIS  ROUTINE  PRODUCES  A  SPECTROGRAM  FROM  A  FILE  'HIGH  MUST 

C  CONTAIN  AN  ENERGY-NORMAL  I  ZED,  HIGH  FREQUENCY  EMPHASIZED, 

C  AND  CHANNEL  COMPRESSED  DISCRETE  FOURIER  TRANSFORM  OF  A  FILE  OF 

C  DISCRETE  SPEECH.  THE  CFT  FILES  MERE  PRODUCED  cY  PROGRAM  "FT32V". 

C  "FT327"  SCALES  THE  DATA  EY  :  ,'ULT  I  PLYING  ALL  ELE'EMTS  BY  » 20^-7  * 

C  THIS  NUMBER  IS  THE  FULL  SCALE  VALUE  (11  -ITS)  OF  THE  CROMEMCC 

C  D/A  CONVERTOR.  THIS  SCALING  PERMITS  TIE  ENERGY-NORMAL  I  ZED  DFT 

C  TO  3E  EASILY  COMPARED  ':! I TH  THE  ORIGINAL  DISCRETE  SPEECH  DATA, 

C  '.'HEN  PLOTTED  ON  THE  SAME  SCALE  (SEE  THESIS) 


Qaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

r> 

C  PROCEDURE: 

C  1)  THE  DFT  FILE  IS  OPENED 

C  2)  THE  DFT  FILE  IS  READ  INTO  AM  INTEGER  ARRAY 

C  5)  SPECTROGRAM  VARIABLES  ARE  ESTABLISHED 

C  4)  PR INTRCN IX  PLOTTER  FUNCTION  VARIABLES  ARE  ESTABLISHED 

C  5)  THE  ELEMENTAL  MAGNITUDES  ARE  ADJUSTED  FOR  PRINTER 

C  COMPAT ABILITY 

o 

C**&*#*#*#*#*****##************************4H6tttt**}***THt«#ittt#X'**tt*#tttt***** 

C 

c 

INTEGER  SYM1  ( 10)  ,3Y;’2(  10)  ,SYM3(  1  0)  ,SYM4(  1 0)  ,SYM5(  1  0) ,SYM5(  1 0) 

I NTEGER  Fi;(7) ,CH, BYTE , NORD, MODE , ER , SB, LB, SARAY (15,05) 

CO!  MOt  I/3LK/SYM1 ,  SYT 12 ,  SYT  ’3,SYH4,$YM5,  SYM5 

*■% 

Qaaaaa  ESTABLISH  PARAMETERS  FOR  SUBROUTINE  ’OPEN* 

C  (OPENS  ' FT32V’  FILE) 

C  1  CH=2 

ACCEPT  "  ENTER  FILENAME  OF  'FT32V  FILE  TO  BE  OPENED:  " 

READ  (11,2)  FM( 1 ) 

2  FORMAT  (SI 3) 


;  10DE=1 


; OPENS  FILE  FOP 


pp;.; 


ING  ONLY 


C 

C 


CALL  OPEN  (CH,FN,MODE,ER) 

IF(ER.NE.I)  TYPE  "  ERROR  RETURNED  FROM  ’OPEN* :  ",ER 


r  •  * 


ESTABLISH  PAPA  .ETERS  FOR  SUBROUTINE  'RDBLK' 

(FROM  'FT32V'  FILE) 

S3=0  ;THE  FIRST  BLOCK  TO  BE  READ  FRO,’  THE  SPEECH  FILE 


CH*2 

1)3=5 

ER-0 

I3LK=0 


;ALL  SIX  (256  CORD)  BLOCKS  ..'ILL  EE  READ  PER.  CALL 

; RETURNED  FRO! :  'RDGLK' - GIVES  THE  .v  OF  BLOCKS 

READ  It!  CASE  All  EOF  IS  ENCOUNTERED 


C 


C 


CALL  RD2LK  (CH,S£,  SARAY, NS, ER,  I3LK) 


IF  (ER.NE.1)  TYPE  "  ERROR  RETURNED  FRO,"  'RDCLK' :  ",ER 
IF  (I3LK.ME.0)  TYPE  «  EOF  ENCOUNTERED;  OF  BLOCKS  READ*  ",  IBLK 

ESTABLISH  PRINTRONIX  PLOTTER  FUNCTION  VARIABLES  (THESE  CODES 
ARE  'ASCII'  CHARACTERS—  IN'  OCTAL '  FOR!  !AT ) 

(SEE  'PRINTRONIX  APPLICATION  NOTES’  ,?1 02370  FOR  ! ORE  DETAILS) 

IPL0T-005K  ;PLOT  COMMAND 

ILF-012!?  ;  PR  I  NT  LINE  OF  DATA 

I OASH-1 77K  ; DASH  USED  FOR  SCALE  ON  SPECTROGRAM 

131*0  j BLANK  INSURES  THAT  COMPLETE  WORD  IS  OUTPUT 

ADJUST  MAGNITUDES  OF  ARRAY  ELEMENTS 

TYPE  ”  ’’ 

TYPE  ”  THE  THRESHOLD  VOLTAGE  RANGE  IS:  '0.0-5. O'  VOLTS  " 

TYPE  "  " 

ACCEPT  "  ENTER  SPECTROGRAM  THRESHOLD  VOLTAGE:  ",TV 

I  TV* I F I X( TV*2047/5 ) 

DO  10  J*1 ,96 
DO  20  1*1,15 

IF  ( SARAY (l,J).LE.ITV)  SARAY(l,J)=0  ; ZEROES  VALUES  BELOW 

THRESHOLD 

SARAY ( I , J ) *  I F I  X ( ( FL OAT ( SARAY ( I , J ) ) / 2047 ) * 1 0 . 0 ) +1 

TO  INSURE  THAT  THE  VALUES  ARE  NCI!  BETWEEN  1  AMD  10: 

IF  ( SARAY( I , J) . LE.O)  SARAY(l,J)=t 
IF  ( SARAY ( I, J) .GT.1C)  SARAY ( I , J ) = 1 0 
CONTINUE 
CONTINUE 


1 


ESTABLISH  SPECTROGRAM  VARIABLES 
C 

i count® i  ; prints  a  DASH  AFTER  1C  VECTORS 

c 

TYPE  "  SELECT  THE  OF  REPETITIONS  OF  THE  CHARACTERS  « 

TYPE  "  " 

C 

ACCEPT  "  ENTER  THE  CF  VERTICAL  REPETITIONS:  ",  I  HEIGHT 
C 

ACCEPT  "  ENTER  THE  CF  HORIZONTAL  REPETITIONS:  ",  I'.’IDTH 

DATA  FOR  SPECTROGRAM  SYMBOLS.  EACH  SYMBOL  DEFIN’ES  1  OF  5  DOT 
C  LINES  FOR  10  LEVELS  OF  INTENSITY 

A 

Ly 

DATA  SY* '.]/  100K,  1 0OK,  1  COX,  1 22K,  1 22K,  1 22X,  1 22X,  1 6oX, 177X,  1 77X/ 
DATA  SY?  12/ 1 0CX, 1 22K, 1 65X, 1 66K, 1 77K, 1 77K, 1 77K, 1 77K,1 77X, 1 77X/ 
DATA  SYM3/ 1 0OX, 1  COX, 1 COK, 1  COX, 1  COX, 1 22X, 1 53X, 1 33X, 1 33X, 1 77K/ 
DATA  SYM4/ 1 0CX, 1  COX, 1 COK, 1 22K, 1 22X, 1 22X, 1 22X, 1 ooX,  1 77K,  1 7717 
DATA  SYH5/ 1 OOX, 1 22K, 1 6SK, 166K, 177X, 1 77X, 1 77K, 177X, 1 77X, 177K/ 

DATA  SYM6/1 OOX, 1 0OX, 1  COX, 1 0OX, 1 22X, 1 33 X, 1 33 X, 1 33X, 1 33 X, 1 77K/ 

C 

PRODUCE  AND  OUTPUT  CHARACTERS  FOR  SPECTP.OC-RAi I  (BY  SENDING  ONE  (1) 
C  15  CHANNEL  FOURIER  TRANSFORM  PER  PLOT  COMMAND) 

A 

U 

yypc  if  ii 

TYPE  "  #**SPECTROGRAi i  CONSTRUCTION  IN  PROCESS****  " 

TYPE  "  " 


’/RITE  (12,25)  FM(  1 ) ,  IV/I  DTH,  I  HEIGHT,  TV 
25  FORMAT  ("1",S13,//,"  HORIZONTAL  REPETITIONS-  ",I2,/,"  VERTICAL 
1  REPETITIONS®  ",I2,/,"  THRESHOLD  VOLTAGE® ",F5. 2,///) 


C 

n 


c 


r* 


n> 

C 

£#*#** 

c 


INITIATE  SUBROUTINE  SGRAM 


3YTE=999 


CALL  SGRAM  (BYTE) 


DO  900  J=1 ,96  ;■/ ILL  SEND  ( 96*1): I DTH)  DISTINCT  VECTORS. 

VECTOR  ./ILL  HAVE  16  FREQUENCY  ELEMENTS 

DO  500  XX®  1 , 1'/IDTH 

CALL  SGRAM  (I PLOT)  ;SEND  PLOT  COMMAND  TO  PR INTROill X 

SEND  1ST  DOT  RON 

DO  30  1=1,16 
X=SARAY ( I , J ) 

DO  30  L=1,  (HEIGHT  ;•?  OF  VERTICAL  REPETITIONS 


EAC5-: 


CALL  SGRAM  ( SYT1 (X) ) 


30  comi.uE 

Z*' 

u 

CALL  SCRAP  (ILF)  ;SE!!D  linefeed 

CALL  SC-RAM  (I PLOT) 

C 

SEi!D  2?!D  DOT  RO 17 

/> 

DO  40  1  =  1  ,16 
;<=SARAY(  I ,  J) 

DO  40  L- 1,1 HEIGHT 

'j 

call  scrap  (sypcco) 

40  CO!  IT  I  RUE 
C 

CALL  SGRAI !  (ILF) 

CALL  SGRA.M  (I PLOT) 

r\ 

Ly 

SEA'D  3RD  DOT  RO1..' 

Q 

DO  50  1=1,16 
:<=SARAY(  I ,  J) 

DO  50  L= 1,1 HEIGHT 
C 

CALL  SCRAP  (SY!!3(K) ) 


50  COMTIIIUE 


C 

C 

C 


CALL  SGRA!-;  (ILF) 
CALL  SCRAP  (I PLOT) 
SEMD  4TH  DOT  RO'.,' 


DO  60  1*1,16 
!'=SARAY  ( I ,  J ) 

DO  60  L=1 , 1  HEIGHT 
C 

CALL  SCRAP  ( SYT  !4  ( !< ) ) 


60  GOUT I  HUE 

CALL  SGRA! I  (ILF) 
CALL  SGRAM  (I PLOT) 


C*****  SEJID  5TH  DOT  RO'..' 


DO  70  1=1,15 


o  o  o  o  o  o  o  o  o  o  o  o  o  o  O 


1 


K=SARAY(I,J) 

30  70  L=1 , 1  HEIGHT 
C 

CALL  SGRAM  ( SY;  !5(K) ) 
C 

70  CO!  IT  I  HUE 

K/ 

CALL  SGRAM  (ILF) 

C 

call  sgra;;  (iflot) 

C 

*****  SEND  5TH  DOT  RC'.I 

DO  GO  1=1,16 
K=SARAY( I, J) 

DO  GO  L=1 , 1  HEIGHT 

CALL  SGRAM  (SYM6(K)) 

30  CONTINUE 


*****  PRINT  A  DASH  AFTER  EVERY  10  VECTORS 
IF  ( I  COUNT.:  IE.  10)  GOTO  90 
CALL  SGRAM  (I DASH) 

ICOUNT=0 

90  CALL  SGRAM  (ILF) 

I  COUNT3 I CGUNT+1 
500  CONTINUE 

CALL  SGRAM  (I3L)  ;SEND  A  BLANK  TO  INSURE  LAST  CHARACTER  SENT 

300  CONTINUE 

TYPjr  ii  it 

TYPE  "  *** SPECTROGRAM  CONSTRUCTION  COMPLETE***  " 

TYPE  "  " 


C 

c 

c 


n 


ACCEPT  "  CO  YOU  NISH  TO  RESET  THRESHOLD  VOLTAGE 
-0  FOR  YES;  1  FOR  NO:  ",K5 


RUN  AGAIN? 


IF  (K5.EO.O)  GO  TO  5 


CALL  RESET  ; CLOSES  ALL  FILES 

ACCEPT  "  DO  YOU  V.'ISH  TO  PRODUCE  ANOTHER  SPECTP.OG.RA: !  FROM  ANOTHER 
1  FILE? - 0  FOR  YES;  1  FOR  NO:  " , !<K 


ooo  o  o 


IF  (KK.EO.C)  GOTO  1 

STOP 

ZiiD 


C****##*#**« **********»*******************************«*»*******>!«*** 

SUBROUTINE  SGR.V i 

»************»****»**********«*****-****»«■  **&**««  -x-***#::-***  * if*-**#?}**#* 


SUBROUTINE  SGRAN  (BYTE) 

r> 

INTEGER  BYTE, V/ORD 

n 

IF  (3YTE.E0.999)  I FLAG=0  ; INITIALIZES  SUBROUTINE 

;*ASK=177400K 

IF  ( I FLAG.NE.O)  GOTO  100 

r> 

v 

C*****  PACK  1ST  BYTE  INTO  1  V/ORD 1 
C 

V/ORD-BYTE 

IFLAG-1 

C 

RETURN 

C*****  PACK  2ND  BYTE  INTO  »i/ORD» 


180 


C 

c 

c 


V.'0RD»ISHFT(‘.;0RD,3) 

:.'Ord=iai!dc./ord,;;a3K) 

’./0RD=  I  OR  ( '  ,'ORD,  BYTE ) 

'./RITE  BINARY  (12)  './ORD 
I  FLAG-0 

RETURN 

END 


on  C)  O  O  O  O  O  O  O  (.1  O  O  O  O  O  o  o  o  c?  o  o 


0  *  *  *  *  *  *  ***'5 »  «•**#  *  ***  ■::■  #«»  *  *  ******  *  xxx*  x  *•:*#**  «  *  -:*  %**  «•  *  -.* »  »  •;:•  *  *  **rf**4***-:  :•  if  *  *  * 
n 

C  DISCRETE  FOURIER  TP.  A.' !  SFOPJ  ■  ROUT  I  ME 

C  PROGRAM  FILE  NAME:  "F START" 

r 

•v 

£#  *  *  *  x  x  x  x  x  x  *  *  *  *  s  « x  *  *  i-  *  *  if  s  if  ******  *  #  if  *******  ■:<•  *  *  *  x  •:;•  *•  -x  ;<•  ****  ■:;■  ****  •:;•  x  *-;-*-*  a  *  x 
r 

C  THIS  PROGRAM  MUST  5E  COMPILED,  LOADED,  AND  RUM  CM  THE  ECLIPSE 

c  co:  :puter  . 


C  THE  'EDFT.L3'  AMD  'FORT. LB*  FILES  MUST  DOTH  DE  LOADED  V.'ITH  THIS 

C  ROUTIME - SHOULD  IT  BECOME  NECESSARY  TO  RECOMPILE  ' FSTART'  !!! 

rs 

INTEGER  CH,FM(7),ER 
INTEGER  ::CRD(7),6LEV(7) 

REAL  ArRAY ( 32 , 96 ) ,  LT3L ,  ALTH ( 0 ) ,  DL L  ( 3 ) 

COMPLEX  GIFT  (64) 

INTEGER  IFT(6K4),FREOCK(36) 

■t  >f  if  *  x  *  *  xx  x  »  #  *  *  if  if  *  *  *  *  *  *  jf  *  * .*  *  -s  #  *  if  *  *  *  x  s  »  *  ;f  ^  * ■* *  *  *  ;f  *  ft  *  jf  #  *  *  *  *  *  *  #  *  #  *  *  *  *  .«.  * ; *  *  ?. 


ICMT=1 

*****  ESTABLISH  PARAMETERS  FOR  SUBROUTINE  'OPEN* 
OF  DISCRETE  SPEECH  FILE. 


1  CH=3  ;  ARBITRARY  CHAMilEL  AS  SI  Of  !i  PUT— -RANGE :  0-63 
CHANNELS  6-15  ARE  ASSIGNED  TO  DEVICES. 

ACCEPT  "ENTER  FILENAME  CF  SPEECH  FILE  TO  3E  OPENED:  " 

READ  (11,10)  FU( 1 ) 

10  FORMAT  (313) 

MODE=1  ; ’ :ODE  (1)  OPENS  THE  F'LE  FOR  READING  ONLY 

ER=0 


CALL  OPEN  (CH,Fi!,MODE,ER) 


{ADDITIONAL  PARAMETER  (SIZE) 
ALSO  AVAILABLE 


IF  (ER.NE.1)  TYPE  "ERROR  RETURNED  FROM  OPEN  OF  SPEECH  FILE: 


I  SZ=24 


*****  ESTABLISH  VOLTAGE  THRESHOLD 


THE  SPEECH  FILE  './ILL  DE  SEARCHED  FOR  THE  FIRST  AND  LAST 
ELEMENTS  l/HICM  EXCEED  THAT  LEVEL.  THOSE  DATA  POINTS 
ARE  ASSUMED  TO  BE  THE  WORD. 

C*»***  ESTABLISH  PARAMETERS  FOR  SUBROUTINE  »RDDLK» 


O  O  O  O  o  o  oo  o  o  o 


FRON  Dl  S CRETE  SPEECH  FILE 


r 


TYPE  " 

II 

TYPE  " 

-■“•-DATA  TRANSFER  II 

N  PROCESS***  " 

TYPE  " 

It 

a  1=5 

■  '€=  1 SZ 

; 1 SZ- ( 255 

CORD)  CLOCKS  'ILL  EE  READ 

SD=C 

ER=C 

ISLK-0 

; RETURNED 

FP.Cil  ' RDBLK '--GIVES  V  OF  CLOCKS 

READ  IN 

CASE  AN  EOF  IS  ENCOUNTERED. 

CALL  RDBLK  (CH,SC,  IFT,NE,ER,  I3LK) 


IF  (ER.NE.1)  TYPE  "  ERROR  RETURNED  FRO.'  1  1 RDBLK » :  ",ER 

IF  ( I3LK.NE.0)  TYPE  "  EOF  ENCOUNTERED;  J  OF  SLOCKS  RE;'.C=  ",12 L 

*****  FIND  BEGINNING  AND  END  OF  KORD 

I  TV-0 
JA=  1 
JB=3 

DO  5  JC=1 ,6144 
DO  3  l-JA.JB 

ITV=ITV+IA3S(  I  FTC  I  ) )  jFI.'ID  THRESHOLD  VOLTAGE 
3  CONTINUE 

ITV= ITV/0  ; AVERAGE  THRESHOLD  VOLTAGE 

IF  (ITV.GT.15C)  GO  TO  €  ;  150  IS  APPROX.  E'NJAL  TO  0.47 

JA-JA+1 
J3-JD+1 
5  CONTINUE 

0  VPER-0.75  ; PRESETS  PERCENT  OF  THRESHOLD  TO  75;.' 

GO  TO  11  {BYPASSES  INPUT  OF  VOLTAGE  THRESHOLD  UNLESS  RESET 

7  ACCEPT  "ENTER  VOLTAGE  THRESHOLD  PERCENT:  ",VPER 

VPER=VPER/ 1 00 

11  I TVCi<=  I TV+ ( VPER* I  TV )  ;  ADDS  PERCENT  OVER  THRESHOLD  TO 

THRESHOLD  VALUE.  THIS  '3  THE  VALUE  LV 
TO  CHECK  THE  FILES. 


r* 


LAST-0 

DO  12  1=1 ,o 144 

IF  ( IFTC I ) ,LT. ITVCK)  GO  TO  12 
IF  (LAST.GT.O)  GO  TO  13 


13 

12 


I F 1 HST= I 
LAST- I 

continue 


£*•**•>* 

TYPE  "  " 

TYPE  ”  **»FCURI ER  SEOUENCE  IN  PROCESS***  " 

TYPE  "  " 

r 

QiHf*#*##****#*****#*****#*****#*********.*******************#*****-:****#** 

■~/ 

C  'GIFT'  '/ILL  2E  OVERWRITTEN  D Y  ' DFT4 1 .  ( AFTER  THE  CALL,  'GIFT' 

C  '..'ILL  CONTAIN  COMPLEX  FOURIER  DATA). 

O*#*#*-***-***********##******#-:}****###'.:-##******#*#**#-}****!}#*-*-;**::*-*#*-:}** 


C*****  ESTA3LISH  PARAMETERS  FOR  SUBROUTINE  » DFT4 ' 


J=1 


I :  !V=G 


;'J'  IS  THE  COLUMN  INDEX  OF  THE  T."C  DIMENSION 
ARRAYS 

; ARRAY  INDEX  FOR  'I  FT' 

;THc  NUMBER  OF  ELEMENTS  TO  EE  PASSED 
; FORV/ARD  TRANSFORM 


20 


n 

v-» 

r 


20 


r 


CG  20  1=1 ,64 
Cl FT( I )-IFT(l+K) 
CONTINUE 


CALL  DFT4  (Cl FT( 1 ),LAR, IMV) 


; EACH  CALL  '..'ILL  OFT  64  ELEMENTS. 


*************  jH*********#«x**s**xx**#****-x******w*****x*xx*#5:#**ttx* 


C 


c 

n 

u 

c 


c 

C 

C 


IN  THE  FOLLOWING  STEP,  ONLY  32  OF  THE  64  ELEMENTS  WHICH  MERE 

TRANSFORMED  MILL  EE  PRESERVED - THIS  IS  DUE  TO  THE  2  TO  1 

REDUNDANCY  INHERENT  IN  THE  DFT  PROCESS. 

ALTHOUGH  'QFT4'  COULD  PROCESS  UP  TO  1024  ELEMENTS  PER  CALL,  ONLY 
54  ARE  USED  BECAUSE: 

1)  54  GIVES  GETTER  RESOLUTION 

2)  THE  DATA  'MAS  OR  I  Gl  ANALLY  PROCESSED  FOR  FURTHER  ANALYSIS 
VIA  'SPSS’  ROUTINES,  './HIGH:  HAVE  DIFFICULTY  WITH  LARGE 
VECTORS. 


DO  50  1=1,32 

ARAY ( I , J ) =CA33 ( C I  FT ( I ) )  jCOMPLEX,  ABSOLUTE  VALUE: 

SORT<<A**2)+(E**2)) 


O  O  O  O  O  O  O  O  O  f i  o  o 


50  OOriTI  '!UE 

r> 

FREOCK(J>-0 
30  51  1=2,32 

FREOCK  ( J )  -FREOCK  (  J )  + 1 F I X  ( ARAY  ( I ,  J )  /  4 )  ;THE  ’FREXKU)'  VALUE 

IS  DIVIDED  DY  »4»  TO 
HIT  THE  FILE  SIZE. 
THE  »4»  IS  ARBITRARY. 

51  CONTINUE 

i\=!<+64  {NEXT  64  ELEMENTS  TILL  BE  DEAD  INTO  »DFT» 

IF  (J.ES.4o)  TYPE  "  ***HALF-UAY***" 

J=JM 

IF  ( J.LE.96)  GO  TO  30  {RETURN  TO  'CALL  DFT4 ' 

*****  FIND  THE  BLOCK  g  FOR  THE  BEGINNING  AND  END  OF  THE  CORD 

ITHR=0 

JE=1 

Jr=4 

DO  55  JD=1 ,92 
DO  54  I = JE, JF 

I THR= I THR+FREQCK ( I )  ; F I ND  FREO  THRESHOLD 

54  CONTINUE 

ITHR= ITHR/4  ; AVERAGE  FREO  THRESHOLD 

IF  ( ITHR.GT.2000)  GO  TO  53  ;'2000'  IS  A  MEDIUM  LARGE  NUMBER 

'./HIGH  INSURES  THAT  ACTUAL  DATA  IS 
BEING  CHECKED  FOR  THRESHOLD. 

J  E=  J  E+ 1 
JF=JF+! 

55  CONTINUE 

o 

5c  TV- I TV*5. 0/2047.0  {CONVERTS  TO  VOLTAGE 

TVCK= I  TV CK*5 .0/2047.0 
C 

jypf  ii  it 

TYPE  "THRESHOLD  VOLTAGE-  ",TV 
TYCE  ”  CHE’CKED  LEVEL-  ",TVCi< 

yypr  ft  i» 

TYPE  "THRESHOLD  FREQUENCY  AMPLITUDE-  ", ITHR 
TYPE  "  " 

C 

1111=75  ; FREO  THRESHOLD  PRESET  TO  1% 

GO  TO  450  {BYPASSES  FREOCK(I)  OUTPUT  UNLESS  THRESHOLD 
C  I S  RESET 

400  DO  53  J=1 ,96 


TYPE  "  F.REQCK  ( " ,  J »  " ) ="  *  FREOCK  ( J ) 

CO:  TINUE 
TYPE  »  " 

ACCEPT  "Ei 'TER  FREQUENCY  THRESHOLD  PERCENT:  ”,1111 
F?ER=FLDAT(  I  Ml  )/1 00.  C+1 .0 
DO  54  J=  1  95 

IF  ( FREOCK (  J )  .LE.  ( FPER*ITMR) )  GO  TO  04  {SEARCHES  FCR  FRED 

START  OF  '..'CRD 

I FFR- J-1  ; RACKS  JP  1/4  OF  A  BLOCK 

SO  TO  65 
cot  IT  I  RUE 

TYPE  "**#3E3 1 1  IN  1 1  !C  ROT  FOUND***" 

IF  (IFFR.LT.1)  I FFR-l 
DO  66  J= I FFR, 95 

IF  ( FREOCK ( J ) . LE. ( r  PER* I THR) )  GO  TO  50  {SEARCHES  FCR  FRED 

Ei.'D  OF  A  CRD 

L3T= J+1  ;A0D5  1/4  CF  A  CLOCK 

COt  IT  I  HUE 

FFR=FLOAT( I FFR) *64/256  {CONVERTS  TO  CLOCKS 

ALST-FLOAT ( LST) -64/256 
ALTH(  ICNT)»ALST-FFR 

STCL= I F I RST/256.0-G.25  {ASSIGNS  STARTING  CLOCK 
LT3L-LAST/256 . 0+0,25  {ASSIGNS  LAST  CLOCK  PLUS  1/4 
3LL( ICNT)=LT2L-ST8L  {ASSIGNS  CLOCK  LENGTH 

'./RITE  (10,160)  FM(  1 ) , STSL , FFR , LTDL ,  AL3T, BLL ( I CNT ) , ALTH (  I CNT ) 
FOR; -AT  (H  FI LENARE:  ",S13,//,”  FIRST  VOLT  CK  BtCCK*  ".F-5.5, 

1"  FIRST  FREO  CK  SLOCK-  ",F6.2,/,”  LAST  VOLT  CK  CLOCK-  ",ro 

1”  LAST  FREQ  CK  BLOCK-  ",Fo.2,/,"  VCLT  CLOCK  LENGTH*  ",Fc 

1”  FREO  BLOCK  LENGTH-  ",F6.2 ,//) 


TYPE  "  " 

TYPE  "***DATA  TRANSFER  IS  COMPLETE***" 

TYPE  ”  M 

ACCEPT  "DO  YOU  NISH  TC  RESET  FRED  THRESHOLD  PERCENT??? 

1—0  FOR  YES;  1  FOR  110:  ",JJK 
IF  (UK. £0.0)  CO  TO  400 

ACCEPT  "DO  YOU  NISH  TO  RESET  VOLTAGE  THRESHOLD  PERCENT??? 

1  — 0  FOR  YES;  1  FOR  NO:  ",JJ9 
IF  (JJ9.EQ.0)  GO  TO  7 

NRITE  (12,160)  F: ! ( I ) , STGL , FFR , LT3L , AL ST, BLL ( I CNT) ,ALTH( I  Cl T ) 

-pvpc  it  it 

CALL  RESET  {CLOSES  ALL  FILES 


ACCEPT  "CO  YOU  NISH  TO  PROCESS  ANOTHER  FILE? 


o  o 


1 


C  FOR  YES;  1  FOR  NO:  ",LL 


IF  (LL.EO.l)  GOTO  500 
I  C:!T=  I  Cr:T+1 
GO  TO  1 

500  TYPE  "  " 

ACCEPT  "ENTER  WORD  '..'HI CJ-i  ’..'AS  JUST  PROCESSED:  " 
READ  (11,10)  i.'ORDC  1 ) 

jypc  n  it 

ACCEPT  "ENTER  O-LEVEL:  " 

READ  (11,10)  GLE'/(1) 

TYPE  "  " 

F/\YER=G  .0  ;FREO  BLOCK  AVERAGE 

FLONG=0 .0  ; LONGEST  FREO  BLOCK 

FSHORT3 100.0  ; SHORTEST  FREO  CLOCK 

DO  500  1=1 , ICNT 

FAVER=FAVER+ALTH( I)  ;SUMS  BLOCK  LEi  IGTMS 
IF  (ALTH( I ) .GT.FL0N3)  FLOMG=ALTH( I ) 

IF  (ALTH( I ) .LT.FSHORT)  F3H0RT=ALTK( I ) 

5C0  CONTINUE 

FAVER=FAVER/ 1 CNT  ; AVERAGES  BLOCK  LENGTHS 
FVAR=FLONG-FSHORT  ; VARIANCE  IN  BLOCK  LENGTH 


310 


C 

340 


350 


360 


VAVER=Q .0  ; VOLT  BLOCK  AVERAGE 

VLOMG=Q.O 

V SHORT3 100.0 

DO  310  1=1 , ICNT 

VAV ER= V  AV  ER+3LL ( I ) 

IF  (3LL(  I ) .GT. VLOMG)  7L0i!G=BLL(  I ) 

IF  ( 3LL ( I ) . LT. '/SHORT )  VSHGPT=BLL(  I ) 
CONTINUE 

V AVER=V AVER/ ICNT 
V  V  AR= V  L  01 1 G-  V  SHORT 


..'RITE  (10,340) 

FORMAT  ("  FREQUENCY "> 

NR  I TE  (10,350)  WORD ( 1 ) , GLE V ( 1 ) , FV  AR , FAV  ER 
FORMAT  ("  «*#**#***#*##**#******#***»**«  /  "  «■ 

1  *”,/,"  *  WORD  =  ",S12, •> 

1  ,S12,  "*",/,"  *  VARIANCE  =  ",F6.2,"  *",/," 

1  =  ",F<5.2,"  * 

1  "  *tf**««#****#*tf***s**»*a*:f**-*f-:;-ii  /) 

WRITE  (10,360) 

FORMAT  ("  VOLTAGE") 

WRIT E  (10,350)  V/ORD(  1 )  ,GLE’/(  1 )  ,VVAR,  VA'/ER 


WRITE  (10,370)  TV,TVCK, ITHR 

FOR.’ 'AT  ("  VOLTAGE  THRESHOLD3  ",F5.2 ,/," 

F5.2,/, "  FREO  THRESHOLD3", 15,/) 


try 

A  VE 


if 


9 


VOLTAGE  CK  LEVEL = 


L*j  r,: 


APPENDIX  Cl 


IH7 


JUT 


INI 


EC03T01 


HORIZONTAL  REPETITIONS*  1 
VERTICAL  REPETITIONS-  2 
THRESHOLD  VOLTAGE-  1.  00 


EC0JT11 


HORIZONTAL  REPETITIONS*  1 
VERTICAL  REPETITIONS*  2 
THRESHOLD  VOLTAGE*  1  00 


C2.2 


EC03T21 


HORIZONTAL  REPETITIONS™ 
VERTICAL  REPETITIONS® 
THRESHOLD  VOLTAGE™  1 .  00 


EC03T31 

HORIZONTAL  REPETITIONS® 
VERTICAL  REPETITIONS*  2 
THRESHOLD  VOLTAGE*  1 .  00 


EC03T41 


HORIZONTAL  REPETITIONS 
VERTICAL  REPETITIONS- 
THRESHOLD  VOLTAGE-  1.  0 


EC03T51 


HORIZONTAL  REPETITIONS*  1 
VERTICAL  REPETITIONS*  2 
THRESHOLD  VOLTAGE*  1 . 00 


i 


EC03T61 


i 


HORIZONTAL  REPETITIONS*  1 
VERTICAL  REPETITIONS*  2 
THRESHOLD  VOLTAGE*  1  00 


EC03T81 


HORIZONTAL  REPETITIONS* 
VERTICAL  REPETITIONS* 
THRESHOLD  VOLTAGE*  1.00 


EC03T9t 

HORIZONTAL  REPETITIONS™ 
VERTICAL  REPETITIONS™ 
THRESHOLD  VOLTAGE™  1 .  00 


EC03TE1 


HORIZONTAL  REPETITIONS-  1 
VERTICAL  REPETITIONS*  2 
THRESHOLD  VOLTAGE*  1 .  00 


EC03TT1 


HORIZONTAL  REPETITIONS* 
VERTICAL  REPETITIONS*  S 
THRESHOLD  VOLTAGE*  1 .  00 


EC03TS1 

HORIZONTAL  REPETITIONS* 
VERTICAL  REPETITIONS* 
THRESHOLD  VOLTAGE*  1.  00 


APPENDIX  C3 


c  I  L£' c : 


'03T01 


F 1  ~.ST  VOLT  CK  CLOCK*  2.23 
LAST  VOLT  CK  CLOCK-  12.59 
VOLT  CLOdt  LENGTH*  10.46 


FIRST  FREO  d'  CLOCK*  2.23 
LAST  FREO  CK  -LOC;>  12.73 
FOE"  .'LOCK  LENGTH*  10.30 


FI  L 


003  T  02 


F I "ST  VOLT  CK  CLOCK*  3.30 
LAST  VOLT  OK  CLOCK*  13.71 
VOLT  BLOCK  LENGTH*  10.34 


FI  AST  FOE'":  CK 
LAST  FA  EC1  CK 
FP.EO  CLOCK  L 


CLOCK55 
CLOCK* 
e::gti  *= 


3.50 

13.75 

10.25 


FILE: 


!  ,V  !c  • 


C03T03 


FI  AST  VOLT  CK  BLOCK*  5.55 
LAST  VOLT  d'  CLOCK*  15.15 
VOLT  CLOCK  LENGTH*  9.30 


FI  AST  FREO  CK  CLOCK*  5.00 
LAST  FP.EO  d'  CLOCK*  15.00 
FAEO  CLOCK  LENGTH*  9.00 


FI  LENA!  IE:  C03T04 

FI  AST  VOLT  d<  BLOCK*  7.06 
LAST  VOLT  CK  CLOCK*  15.75 
VOLT  3L0CK  LENGTH*  0.70 


FI  LEA1  ACE:  C03T05 

FIRST  VCLT  d<  CLOCK*  7.02 
LAST  VOLT  CK  SLOCK*  16.52 
VOLT  BLOCK  LENGTH*  9.50 


FIRST  FP.EO  CK  CLOCK*  7.25 
LAST  FAEO  d'  CLOCK*  15.00 
FREO  CLOCK  LENGTH*  0.75 


FIRST  FAEO  CK  BLOCK*  7.25 
LAST  FREO  CK  CLOCK*  15.75 
FREO  CLOCK  LEIIGTH*  9.59 


FREOUEHCY 

***************************** 


*  "ORO  *  0 

*  3-LEVEL  =  1 

*  VARIANCE  =  1.75 

*  AVERAGE  *  9.60 


* 

* 

* 

* 

* 


***************************** 


VOLTAGE 

***************************** 


* 

::ord 

= 

0 

iC 

# 

G-LEVEL 

s 

1 

* 

:t 

VARIANCE 

= 

1  .76 

it 

AVERAGE 

= 

0.56 

* 

44 

* 

***************************** 


VOLTAGE  THRESHOLO*  0.43 
VOLTAGE  CK  LEVEL*  0.74 
FRE"  THRESHOLO*  2403 


! 


FILEK-YE:  CS3TC1 

FUST  VOLT  OK  CLOCK* 
LOST  VOLT  CK  BLOCK* 
VOLT  BLOCK  LS!GT!!* 


FI  LERA  IE:  codtoz 

FIOST  VOLT  CK  BLOCK* 
LAST  7CLT  OK  BLOCK* 
VOLT  BLOCK  LE.MCTH* 


FILE:  LAKE:  C09T03 

F I  ''ST  VOLT  CK  CLOCK 
L'.ST  VOLT  CK  CLOCK 
VOLT  3LOC3C  LZCGTH 


4.12 
12.07 
u  •  .j  5 


13.00 


=  U.00 


FILE' .’.VIE:  C00T04 

FIOST  VOLT  CK  BLOCK3  3.79 
LAST  VOLT  CK  CLOCK*  15.28 
VOLT  CLOCK  LEHGTH*  11.50 


FILE! !Af iE :  C09T05 

FIRST  VOLT  CK  2 LOCK*  3. 04 
LAST  VOLT  CK  BLOCK*  14.17 
VOLT  BLOC.  LE.'IGTM*  10.33 


FREQUENCY 

-IS**##************#***?*#****** 
*  * 

*  '/ORD  =0  * 

"■  3-LEVEL  =3  * 

»  VARIANCE  =3.25  * 

»  AVERAGE  =5.55  * 

*  * 
it####*#*###**#**####***#*#*** 

VOLTAGE 

*:•*•*****•*#*£#*#*#***#*******■*•* 


FIRST  FEE'  CK.  CLOCK3  4.25 
LAST  FREE  CK  BLOCK3  15.00 
FREO  CLOCK  LZKOTH*  3.75 


FIRST  FREO  CK  CLOCK.* 
LAST  FREO  CK  CLOCK* 
FREO  CLOCK  LEMGTH* 


FIRST  FREO  CK  CLOCK* 
LAST  FEE'  CK  CLOCK* 
FREO  BLOCK  LEKGTH* 


FIRST  FREO  CK  CLOCK* 
LAST  FEE?  CK  BLOCK.* 
FREO  BLOCK.  LEKGTH* 


4.50 

13.50 

3.00 


o.2o 

13.75 


3.75 
15.50 
1 1  .75 


FIRST  FREO  3:  BLOCK*  4.30 
LAST  FEE?  CK  CLOCK*  14.25 
FREO  BLOCK  LENGTH*  3.73 


*  ’/ORD  *  C  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =2.84  * 

*  AVERAGE  *  5.64  * 

V  * 

**»**-:«•***##*#**#*»#**#**#»»» 

VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL*  0.64 
FRE'O  T1-1RESH0LD*  2355 


F I  LZ:'A:  Z :  C0412C 

F 1 1ST  VOLT  CK  SLOCK*  4.74 
LAST  VOLT  CK  'LOCK*  15.40 
VOLT  CLOCK  LENGTH*  10. 00 


FI  LEO  a;  E:  C04153 

FIRST  VOLT  CK  SLOCK*  3.43 
LAST  VOLT  CK  BLOCK*  15.16 
VOLT  BLOCK  LENGTH*  M.5G 


FILENAME:  004225 

FIRST  VOLT  CK  BLOCK*  3.33 
LAST  VOLT  CK  SLOCK*  12.34 
VOLT  SLOCK  LENGTH.*  9.51 


F I  LENA.’  E :  004255 

F I  P.ST  VOLT  CK  BLOCK*  4.01 
LAST  VOLT  CK  CLOCK*  14.15 
VOLT  CLOCK  LENGTH-  10.14 


FIRST  FREO  CK  "LOCK*  4. 75- 
LAST  FT EC  CK  CLOCK*  13.75 
FREO  CLOCK  LENGTH*  11. CO 


FIRST  FREO  CK  CLOCK*  4.00 
LAST  FREO  CK  CLOCK*  14.75 
FREO  CLOCK  LENGTH*  10.75 


FIRST  FREO  CK  BLOCK*  3.50 
LAST  FREO  CK  CLOCK*  13.25 
FREO  CLOCK  LENGTH*  0.75 


FIRST  FREO  CK  CLOCK*  4.25 
LAST  FREO  CK  CLOCK*  13.50 
FREO  CLOCK  LENGTH*  9.25 


FREQUENCY 

***«#»***  *  *  *■  ******  x  *  *  * 

*  x 


*  WORD  =  0 

*  G-LEVEL  =  4 

*  VARIANCE  =  1.75 

*  AVERAGE  =  10.19 

* 


X 

X 

X 


■iXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


VOLTAGE 

*•::•*#}}*##«**«*#**#»##**#*****-* 


x  x 

»  CORD  =0  * 

*  G-LEVEL  =4  * 

*  VARIANCE  =  2.17  * 

*  AVERAGE  =10.50  * 

x  x 


********************■;(  ********* 


VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL*  0.93 
FREO  THRCJ.OLO*  2245 


•  *♦ 


L  \  CO 


C93T1 1 


FI LZ  !A  E: 


- 1  AST  7 

OLT  OK 

CLOCK® 

8.17 

A 1  GST 

7"ipo  n \*  "  j_  "*0‘(= 

LAST  V 

ALT  0' 

.'LOCK® 

18.53 

LAST 

T1 '  C  '  C  '"v,y  — 

i  (  ,Z..‘  ^  Ll/V,x“ 

1  5.7b 

VOLT 

CLOCK 

LZ:!3Ti;= 

C  .40 

f  Z. 

i  -La/^a  i_  j.,  .’.v  ;  Ai  — 

~j  •  5  0 

FI  LEPAGE:  005T12 

F 1 °ST  VOLT  CK  BLOCK® 

3 . 04 

FIRST  FP.F.r  CK  BLOCK® 

7  O'T 
-/  • 

LAST  VCLT  CK  BLOCK® 

1 1  .04 

LAST  FREv  CK  CLOCK.® 

11.75 

VOLT  CLOCK  LEilGTH® 

£> .  C 

FBEO  BLOCK  LE.KGTH® 

0.5C 

FILE!  .'AT  E :  C03T13 

FIRST  VCLT  CK  Z LOCI'® 

LT  »  Kj  O 

FIRST  FB.EO  CK  BLOCK® 

r  or 

LAST  VCLT  CK  BLOCK® 

13.15 

LAST  FCE~  CIO  CLOCK® 

13.23 

VOLT  CLOCK  LENGTH® 

0.23 

FP.EA  CLOCK  LEG3TH® 

0 .  GO 

F 1  LEPAGE :  C05T14 

FI  AST  VOLT  CK  BLOCK® 

1.43 

FIRST  FBE'"  CK  CLOCK® 

1.75 

LAST  VCLT  CK  BLOCK® 

10.45 

LAST  FIRE'  CK  CLOCK® 

10.73 

VCLT  BLOCK  LET !GTH= 

9.03 

FREO  CLOCK  LEilGTH® 

9.00 

FILE  .'AGE:  C33T15 

FI  AST  VOLT  CK  BLOCK® 

4.40 

•—  i  <**  c“r  era-''  ■*  ^  rw_ 

I  l  :  ,0  1  •  a  a\  *:«L  «v/i 

4 . 30 

LAST  VOLT  CK  BLOC!'® 

13.3-0 

LAST  FAEP  CK  BLOCK® 

13.30 

VCLT  CLOCK  LENGTH® 

-3.90 

FREO  CLOCK  LEilGTH® 

3.00 

r  rvL .'yuL 

*»*»«*«*#**#**#**#****#*#**#* 


*  l/CRD  = 

*  6-LEV ZL  = 

*  v/ziaiicz  = 

44  AVERA^p  ~ 


1 

1 

1  .00 
G.50 


* 


y. 


14 


*  *  *  x  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *:<■  *  *  *  *  *  *  *  * 


VOLTAGE 

*«•*»** -.:• •* *  •:* #•::•*  #  #**#«*#**# •:;•  *  » *  * 


*  * 

*  word  =  i  * 

*  G-LEV5L  =  1  * 

*  VARIANCE  =  0.74  * 

»  AVERAGE  =  8.70  * 

*  if 


*  ********  *  **  **  *  *****  **  *  *  *  *  *  *  * 


VOLTAGE  THRESHOLD®  0.37 
VOLTAGE  CK  LEVEL®  0.63 
FRIO  THRESHOLD®  2144 


filename: 


C13T11 


1 

i 


FIRST  VCLT  CK 

BLOCK.® 

2.25 

F 1  AST 

FREO  CK  CLOCK® 

2.25 

LAST  VCLT  CK 

BLOCK® 

10.00 

LAST 

FREO  CK  BLOC!'® 

12.00 

VOLT  CLOCK 

LENGTH® 

n  *?  c: 

».)  •  /  7> 

BLOCK  LE"GTH= 

2.75 

FI  LENA/ 

•E:  C13T12 

FIRST 

IQ LT  CK  BLOCK® 

3.14 

FIRST  FREO  CK  BLOCK® 

3.25 

LAST  VCLT  CK  BLOCK® 

1 1 .90 

LAST  FREO  CK  BLOCK® 

1 1  .75 

VOLT 

CLOCK  LENGTH® 

3.75 

FREO  BLOCK  LENGTH® 

G.50 

FILENANE:  C13T13 

FIRST  VCLT  OK  BLOCK® 

3.72 

FIRST  FREO  OK  E 

LOCK® 

~  *7  •  V 

LAST  VCLT  CK  BLOCK® 

12.74 

LAST  FRE°  CK.  E 

LOCK® 

13.00 

VOLT  CLOCK  LENGTH® 

9.02 

FREQ  BLOCK  LE 

:ngth= 

9.25 

FILEMAE:  CT3T7 


FIRST  VOLT  CK  BLOCK-  3.93 
LAST  VOLT  C<  ELOCK=  12.32 
VOLT  BLOCK  LENGTH®  0.59 


FIRST  FREO  CK  BLOCK =  4.00 

LAST  FRE*  CK  SLOCK-  13.73 
FREO  BLOCK  LENGTH®  9.75 


FI  LENA!  IE:  C13T15 


FIRST  VOLT  CK  BLOCK® 
LAST  VOLT  CK  BLOCK- 
VOLT  BLOCK  LENGTH5 


5.16 

14.26 

9.10 


FIRST  FREO  CK  CLOCK5 
LAST  FREO  CK  CLOCK5 
FREO  BLOCK 


14.30 

9.75 


FREQUENCY 

#«*-»********»#*******#***#*## 


'/OR  3  = 

G-LEVEL  = 
VARIANCE  = 
AVERAGE  ® 


* 
if 

if 

*  * 
*  if  if  *  *  -X-  if  if  if  if***-*  if  if  it  it  **•■****•  -X-  *{•** 


1 

2 

1  .25 
9.40 


voltage 

X  if  if  if  if  if  if  *  if  *  if  **  *  *  *  *  if  if  if  *  *  *  it  *  if  *  if  * 

x  * 

*  NCRD  =  1 


G-LEVEL  = 
VARIANCE  = 
AVERAGE  ® 


2 

C.51 

5.34 


x-  * 

it  *  *  y-  x  *  *  *  *  *  x  x  *  *  *  if  *  *  *  *  #  it  *  *  *  *  *  *  * 

VOLTAGE  THRESHOLD®  9.33 
VOLTAGE  CK  LEVEL®  0.67 
FREO  THRESHOLO®  20 1C 


o  j .  / 


hleka: 


C09T1 1 


FIRS T  VCLT  CK  CLOCK*  0.7'J 

LAST  VOLT  CK  BLOCK*  9.03 

VOLT  BLOCK  LS!GTH=  3.25 


FI  AST  FREO  CK  2 LOCK*  1.00 
LAST  FREO  Cl  CLOCK*  10.50 
FREO  CLOCK  LEKGTH*  0.50 


FILE! LAKE:  C09T12 


FI  AST  VOLT  CK  CLOCK*  1.12 

LAST  VCLT  OK  BLOCK*  9.15 

VOLT  BLOCK  LEKGTH*  6.01 


FIRST  FA EC  CK  CLOCK*  1.25 

LAST  FREO  CK  CLOCK*  9.25 

FOE'"'  CLOCK  LEKGTH*  3.00 


FILEHAKE:  C09T13 

FI  AST  VOLT  CK  BLOCK*  3.32 
LAST  VOLT  CK  BLOCK*  14.37 
VCLT  -BLOCK  LEKGTH*  8.54 


FILZMAKE:  COOT  14 

F I  AST  VOLT  CK  BLOCK*  6.20 
LAST  VCLT  CK  BLOCK*  16.59 
VOLT  BLOCK  LEKGTH*  10.50 


FI  AST  FAEO  CK  CLOCK*  6.25 
LAST  FAEO  CK  "'LOCK*  13.25 
FAEO  BLOCK  LEKGTH*  7.00 


FI  AST  FREO  CK  CLOCK*  5.25 
LAST  FREO  CK  CLOCK*  15.75 
FREO  BLOCK  LEKGTH*  9.50 


FILEKA:  !E:  C09T15 

FIRST  VCLT  CK  BLOCK*  6.33 
LAST  VCLT  CK  BLOCK*  13.38 
VOLT  BLOCK  LEKGTH*  7.05 


FIRST  FAEO  OK  BLOCK*  5.50 
LAST  FAEO  CK  SLOCK*  14.25 
FREO  BLOCK  LEKGTH*  7.75 


FREQUENCY 


»  ::0A0  =  1 

*  3- LEV EL  =  5 

*  VAR.  I  A!  ICE  =  2.50 

*  AVERAGE  =  0.55 


* 

* 

* 

* 


***************************** 

VOLTAGE 

**:-*****#***■*#***»*-*****-.***#** 


*  KORD  =  1  * 

*  G-LEYEL  =3  * 

*  VAiRIAKOE  =3.45  * 

*  AVERAGE  *  3.47  * 

•A  A 


***************************** 


VOLTAGE  THAESHOLO*  0.30 
VOLTAGE  CK  LEVEL*  0.66 
FAEO  THRESHOLD*  2029 


*>** 


fi 


ovici 


F  I  03T  V'.LT  CK  CLOCK*  7.23 
LAST  VOLT  CK  BLOCK*  Id. 25 
VOLT  SLOCK  LENGTH®  11.03 


:  I  AST  FREQ  ck  slock® 
LAST  FOE'-'  CK  CLOCK® 
FCSO  CLOCK  LZ‘ 'GTH® 


7.30 
13.50 
1 1 . 30 


F I  LENA-  '£ :  004 145 


FI  PST  VOLT  CK  CLOCK®  5.42 
LAST  VOLT  CK  CLOCK®  13.75 
VOLT  CLOCK  LENGTH®  3.33 


FI  AST  FOE'"'  CK  SLOCK.®  5.50 
LAST  FREQ  CK  CLOCK®  13.75 
FREQ  CLOCK  LENGT  !=  0.25 


FILENAME:  C04217 

FIRST  VOLT  CK  CLOCK® 

4.  Co 

LAST  VOLT  CK  CLOCK® 

13.59 

VOLT  CLOCK  LENGTH® 

3.73 

FIRST  FREO  CK  CLOCK®  4.25 
LAST  FRED  CK  SLOCK®  12.75 
FREO  CLOCK  LENGTH®  3.50 


FILE; LAKE:  C04224 


FIRST  VOLT  CK  CLOCK®  3.99 
LAST  VOLT  CK  CLOCK®  17.23 
VOLT  CLOCK  LENGTH®  3.24 


FIRST  FREO  CK  SLOCK®  9.00 
LAST  FREO  CK  CLOCK®  17.25 
FREO  CLOCK  LENGTH*  0.25 


FILENANE:  C04247 


FIRST  VOLT  CK  CLOCK®  2.05 
LAST  VOLT  CK  BLOCK®  12.22 
VOLT  CLOCK  LENGTH®  9.56 


FJRST  FREO  CK  CLOCK®  2.73 
LAST  FREO  CK  BLOCK®  12.25 
FREO  CLOCK  LENGTH®  9.50 


FREQUENCY 

*ifififffieifiiifif*ifif*if*ifi<ififi;-ififififit*if* 
*  if 


C-LEVEL 

VARIANCE 

AVERAGE 


1 

4 

2.75 

9.10 


*  AV-RAfSR  =  R.tn  * 


VOLTAGE 

if  if  if if  *  if  if  «  if  if  if  it  if  if  if  if  if  if  it  *  if  ******** 


*  V/ORD  =  1 

*  G-LEYEL  =  4 

*  VARIANCE  =  2.79 

*  AVERAGE  =  9.13 

if  if  if  if  *  it  if  if  if  if  if  if  if  *  if  if  if  if  if  if  if  if  if  if  **  if  *  if 


VOLTAGE  THRESHOLD®  0.42 
VOLTAGE  CK  LEVEL®  C.C4 
FREO  THRESHOLD®  2574 


if 

•If 

if 

J*. 

* 


“  a 


filekahe:  ccgtii 

FIRST  7CLT  CK  BLOCK*  1.54 
LAST  VOLT  S'  CLOCK-  10. 4C 

volt  block  le;:gt>:=  s.gs 


FILEMARE:  C0GT12 

FI  AST  VCLT  CK  BLOCK*  5.01 
LAST  VOLT  CK  BLOCK*  14.04 
VOLT  BLOCK  LEKGTH*  8.93 


FILEMAKE:  C0CT13 

FI, AST  VCLT  CK  CLOCK*  5.42 
LAST  VCLT  CK  BLOCK*  13.34 
VOLT  BLOCK  LENGTH*  7.92 


FI  LENA’  £:  C0GT14 

FIRST  VCLT  a:  BLOCK*  4.19 
LAST  VOLT  CK  BLOCK*  13.50 
VCLT  BLOCK  LENGTH*  0.41 


FILE’ 'ABE:  CC0T15 

FIRST  VCLT  CK  BLOCK*  2.30 
LAST  VOLT  CK  CLOCK*  10.33 
VOLT  SLOCK  LEMGTH*  3.02 


FIRST  FREO  CK  BLOCK*  1.75 
LAST  FREO  CK  BLOCK*  10.25 
FREO  BLOCK  LENGTH*  3.50 


FIRST  FREO  CK  BLOCK*  -5.25 
LAST  FREO  CK  SLOCK-  15. CO 
FREO  SLOCK  LENGTH*  6.75 


FIRST  FREn  CK  BLOC!'*  5.50 
LAST  FREO  CK  BLOCK*  13.25 
FREO  BLOCK  IZ!!GTH=  7.75 


FIRST  FREO  CK  BLOCK*  4.25 
LAST  FREO  CK  'LOCK*  13.50 
FREO  BLOCK  LEMGTH-  9.25 


FIRST  FREO  CK  BLOCK*  2.25 
LAST  FREO  CK  BLOCK*  10.75 
FREO  BLOCK  LE’IGTH*  3.50 


FREQUENCY 

**#**-::•*** 


*  V'ORD  =  1 

*  G-LEVEL  =  5 

*  VARIANCE  =  1.50 

*  AVERAGE  *  3.55 


* 


* 

* 


if  ***************** 


VOLTAGE 

#*#»**#**#****»**#-}:-#**4r»#**-X* 

*  ‘.'ORD  =  1  * 

»  G-LEVEL  =5  * 

*  VARIANCE  *1.43  * 

*  AVERAGE  *  3.53  * 

-:i»*£-S«*-»*-X*-*ft***X-:f***X**-**#tf* 


VOLTAGE  THRESHOLD  0.57 
VOLTAGE  CK  LEVEL*  0.55 
FREO  THRESHOLD-  2017 


03.10 


C93T21 


filename: 


FI. "ST  VEIT  CK  BLOCK-  5.56 
L/.ST  VOLT  CK  BLOCK-  1 1  .54 
VOLT  CLOCK  LENGTH-  8.03 

FILE: !A: 'E:  C03T22 

FI. 1ST  VCLT  CK  BLOCK-  4.QA 
LAST  VOLT  CK  BLOCK-  9.54 
VCLT  BLOCK  LENGTH-  5.50 

FILENAME:  GOETZS 

F 1 .1ST  VCLT  CK  I  LOOK  =  4.97 

LAST  VCLT  CK  BLOCK-  10.30 
VOLT  BLOCK  LENGTH-  5.41 

FILENAME:  C03T24 

FI  AST  VCLT  OK  BLOCK-  4.12 
LAST  VOLT  CK  BLOCK-  C.S2 
VOLT  BLOCK  LENGTH-  4.70 

FILE:! A;  IE:  CC3T25 

F 1 03 T  VOLT  OK  BLOCK-  5.79 
LAST  VOLT  CK  BLOCK-  11.01 
VOLT  BLOCK  LENGTH-  5.22 


FREQUENCY 

*“*##«*#*»*#*«#*###*#*%# 


tt  * 

*  NORD  =2  * 

■»  6-LEVEL  =  1  * 

*  VARIANCE  =  1.25  * 

*  AVERAGE  =5.55  * 

*  * 


*****-**#•:<-****•#********###**«* 

VOLTAGE 

*#-**£***#**  #**»****###***#**•* 


*  •* 

*  "'ORD  =2  * 

*  O-LEVEL  =  1  * 

*  VARIANCE  *  1.33  * 

*  AVERAGE  =5.33  * 

*  * 


$4tt*#tt«**##***it****)r  *->»***«** 


VOLTAGE  THRESHOLD-  0.33 
VOLTAGE  CK  LEVEL-  0.57 
FRE1"1  THRESHOLD-  2054 


FIRST  FREO  CK  BLOCK-  5.75 
LAST  FRE'  CK  BLOCK-  12.00 
FREO  CLOCK  LENGTH-  5.25 


FIRST  FREQ  CK  BLOCK-  4.25 
LAST  FREO  CK  BLOCK-  10.25 
FREO  BLOCK  LENGTH-  5.00 


FIRST  FREO  CK  BLOCK-  3.00 
LAST  FREO  CK  BLOCK-  10.75 
FREO  2 LOCK  LENGTIi-  5.75 


FIRST  FREO  CK  BLOCK-  4.25 

LAST  FREO  CK  BLOCK-  3.25 

FREO  BLOCK  LENGTH-  5.00 


FIRST  FREO  OK  BLOCK-  5.00 
LAST  FREO  CK  BLOCK-  11.25 
FREO  BLOCK  LENGTH-  5.25 


C3.11 


FREQUENCY 

******«**********»-x********** 

■i  * 

*  WORD  =2  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =3.25  * 

*  AVERAGE  =7.05  * 

*  * 
tt*#tt***-X-####Jr****  #***#»#*#»** 

VOLTAGE 

#«•*****#  Jr***#*******-)**#**#**# 


# 

* 

* 

* 

* 

* 


WORD 

3-LEVEL 

,'AEIANCE 

AVERAGE 


2 

2 

2.32 

7.13 


# 

* 

* 

* 

* 

# 


**-:**»*  *  **#  a*###****#*#**##**# 

VOLTAGE  THRESHOLD*  0.40 
VOLTAGE  CK  LEVEL*  0.59 
FP.EO  THRESHOLD3  2309 


C5.12 


FILS  WE:  C09T24 


FIRST  VOLT  C!<  SLOCK*  5.91  FIRST  FREQ  CK  BLOCK*  5.00 

LAST  VOLT  CK  BLOCK*  12.57  LAST  FF.EO  CK  SLOCK*  12.00 

VOLT  SLOG'  LENGTH*  6.66  FREQ  BLOCK  LENGTH*  5.00 


I  ' 


FILE.’ FA' EE :  C09T25 

FIRST  VOLT  CK  BLOCK* 
LAST  VOLT  CK  BLOCK* 
VOLT  BLOCK  LENGTH* 


4.07 

9.72 

5.65 


FREQUENCY 

»*»««###*#*##**##*##**#*#*•*»* 
*  x 


x 

* 

x 

* 

x 


CORD 

G-LEVEL 

VARIANCE 

AVERAGE 


2 

5 

2.25 

6.45 


* 

* 

* 

* 

* 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

VOLTAGE 

•**#**##***#***  *************** 
*  * 


x 

x 

x 

* 

X 


WORD  = 
G-LEVEL  = 
VARIANCE  = 
AVERAGE  = 


2 

3 

3.30 

6.59 


x 

x 

* 

# 


VOLTAC-E  THRESHOLD*  0.42 
VOLTAGE  CK  LEVEL*  0.73 
FRET  THRESHOLD*  2*35 


FIRST  FREQ  CK  BLOCK*  4.25 
LAST  FREO  CK  CLOCK*  10.25 
FREQ  CLOCK  LENGTH*  5.00 


03.15 


FILE' 'A 


004 132 


FIRST  VCLT  OK  'HOC',:-  4.30 

LAST  VOLT  CK  CLOCK5  11.23 
VOLT  CLOCK  LENGTH5  5. LG 


FI  AST  FrE  '•  CK  -'LOCH5  4. 
LAST  FAS01  CK  SLOG!'5  1 1  . 
FREO  3L0CK  LENGTH5  7. 


FILENAME:  C04231 


FIRST  VOLT  CK  CLOCK5  7.46 
LAST  VOLT  CK  3 LOCK5  13.23 
VOLT  SLOCK  LENGTH5  5.43 


FIRST  FIREO  CK  SLOCK5 
LAST  FA EG  CK  SLOCK5 
FRE°  CLOCK  LENGTH5 


7. 

14. 


FI  LENA!  IE:  C04244 


FIRST  VOLT  CK  3LOCK5  3.C2 
LAST  VOLT  CK  CLOCK5  1 1 .25 
VOLT  CLOCK  LE.’IGTl !=  3.25 


FIRST  FREO  CK  CLOCK5  3.C5 
LAST  FREO  CLOCK5  12.00 
FREQ  CLOCK  LENGTH5  o.73 


FRECUEilCY 

7;~::*****-:‘tt***-;:*#***#*#-:f*#####tf 


•*  * 

*  V'ORD  5  2  * 

*  G-LEVEL  5  4  * 

*  VARIANCE  5  1.75  * 

*  AVERAGE  5  7.57  * 

*  * 


**#*««#«***•*»*##*##*»****##*# 

VOLTAGE 

#«*•*»***«**#***##*#*##**#**** 


*  * 

*  KORD  =2  * 

*  G-LEVEL  =4  * 

*  VAR  I  Al  ICE  5  2.45  * 

*  AVERAGE  5  7.35  * 

■x  K 


***************************** 


VOLTAGE  THRESHOLD5  0.33 
VOLTAGE  CK  LEVEL5  0.55 
FREO  THRESHOLD5  2715 


03.14 


in  in  o  O  i n  it 

cm  (  i  o  ic \  r-  r 


FILE:' 'A. IE:  C0GT21 

F I  AFT  VGLT  CK  CLOCK3  3.43 
LAST  VOLT  CK  CLOCK3  2.32 
VGLT  -LOCK  LE:iGTH=  5.45 


FILEHAKE:  C0GT22 

FI  AST  VOLT  CK  BLOCK=  4.46 
LAST  VCLT  G-  BLOCK3  12.29 
VCLT  BLOCt  LENGTH3  7. S3 


FILENAME:  CC&T23 

FI. AST  VOLT  CK  3L0CK=  5.41 
LAST  VCLT  Ct  BLOCK3  10.77 
VOLT  BLOCK  LENGTH3  5.36 


FILE; JAKE:  C0GT24 

F I  AST  VOLT  CK  CLOCK3  3.55 
LAST  VCLT  CK  3L0C<=  10.46 

VOLT  CLOCK  LEIIGTH3  5.90 


FILE* !Ai !E :  C00T25 

F I  AST  VOLT  CK  BLOCK3  6.60 
LAST  VOLT  0<  BLOCK3  11.31 
VOLT  CLOCK  LEIIGTH3  5.13 


FI. 1ST  FREO  CK  BLOCK3  3.50 

LAST  FP£r.  BLOCK3  9.75 

FREO  BLOCK.  LENGTH3  5.25 


FIRST  FREO  CK  BLOCK3  4.50 
LAST  FRE'9  c:  BLOCK3  12.50 
FREO  BLOCK  LE.'IGTH3  3.00 


FIRST  FREO  CK.  BLOCK.3  5.50 
LAST  FREO  CK  ’'LOCK3  11.00 
FREO  BLOCK  LENGTH3  5. 50 


FIRST  FREO  Ct  BLOCK3  3. 75- 
LAST  FREO  Ct  BLOCK3  10.75 
FREO  BLOCK  LEMC-TM3  7. 00 


FIRST  FREO  CK  FLOCK3  4.00 
LAST  FREO  CK  BLOCK3  11.50 
FREO  CLOCK  LENGTH3  7.50 


FREQUENCY 

f-**«**«tt#4f******»*tt********* 


»  !7CF;D  3  2 

*  3-LEVEL  3  5 

*  VAR  I  ARCS  3  2.50 

*  AVERAGE  3  5.35 


* 

* 

* 

‘t 


VOLTAGE 

###***##****»**#****#**»*#*** 


*  V/ORD  3  2  * 

*  G-LEVEL  3  5  * 

*  VARIANCE  3  2.70  * 

*  AVERAGE  3  6.34  * 

*  * 
*****#*#*#*■»  ■?*•*#**** 


VOLTAGE  THRESHOLD3  0.33 
VOLTAGE  Ct  LEVEL3  0.94 
FREO  THRESHOLD3  2112 


03.15 


FILE' Art:  003  T31 


F I  P.ST  VOLT  CK  CLOCK*  3.43 
LAST  VOLT  CK  CLOCK*  11.47 
VOLT  CLOCK  LEASTS  7.99 


FILENAME:  005 T3 2 

FIRST  VOLT  CK  BLOCK*  3.43 
LAST  VOLT  CK  BLOCK*  10.03 
VOLT  BLOCK  LENGTH*  6. S3 


FILE:  !Ar  IE :  003  T3  3 

FIRST  VOLT  CK  CLOCK*  1.72 

LAST  VOLT  CK  BLOCK*  3.32 

VOLT  BLOCK  LENGTH*  5.50 


FIRST  FREO  CK  CLOCK*  3.50 
LAST  FREO  CK  -LOCK*  11.25 
FREO  CLOCK  LENGTH*  7.75 


FIRST  FREO  CK  CLOCK*  3. 
LAST  FREO  CK  CLOCK*  10. 
FREO  CLOCK  LENGTH*  5. 


FIRST  FREO  CK  CLOCK*  1. 

LAST  FREO  CK  CLOCK*  3. 

FREO  CLOCK  LENGTH*  6. 


FILENAME:  C03T34 

FIRST  VCLT  CK  BLOCK*  4.20 
LAST  VOLT  CK  BLOCK*  10.30 
VOLT  CLOCK  LENGTH*  5.09 


FIRST  FREO  CK  CLOCK*  4. 
LAST  FREO  CK  CLOCK*  10. 
FREO  CLOCK  LENGTH*  5. 


FILENAME:  C03T35 


FIRST  VOLT  CK  CLOCK*  3.93 

LAST  VCLT  CK  BLOCK*  2.92 

VOLT  CLOCK  LENGTH*  5.94 


FIRST  FREO  CK  SLOCK* 
LAST  FREO  CK  BLOCK* 
FREO  CLOCK  LENGTH- 


.1 

T  * 


O 


5.75 


FREQUENCY 

*  *********************  *#*-■**** 


s  * 

*  V.'ORD  =3  « 

*  G-LEVEL  =  1  * 

*  VARIANCE  =2.00  * 

*  AVERAGE  =5.65  * 

*•  # 


*-**«#***###******#*#**#*****» 


VOLTAGE 

-»*#***«-*  -.t «  *  *  »*  a  »  *  s  *  * 


. )  J  *  .•) 

»  C-LEVSL  =  1 

*  VARIANCE  *  2.05 

*  AVERAGE  =  5.55 


* 

* 


* 

# 


»*»#*#«»#*»*****#***#*»****** 


VOLTAGE  THRESHOLD*  0.33 
VOLTAGE  CK  LEVEL*  0.76 
FREO  THRESHOLD*  3225 


03.15 


O  I  J  VJ1  ^4  y.:)  *vj  N)  ui 

ui  o  vn  o  ui  \j\  o  v.n  vji  vji  o 


C13T31 


file: 


FIRST  VOLT  OK  CLOCK"  3.70 
LAST  VOLT  Cit  SLOCK3  10. 93- 
VOLT  OLOCK  LENGTH3  9.23 


FILE: !AT 'E :  C13T32 

FIRST  VOLT  CK  3L0CK=  4.34 
LAST  VOLT  CK  0LOC!<=  13.34 

VOLT  CLOCK  LENGTH3  9.20 


FILE"  I  ARE:  C13T33 

FIRST  VOLT  CK  3L0CK=  4.75 
LAST  VOLT  CK  CLOCK3  14.00 
VOLT  3L0GK  LE:iGTH=  3.25 


FILE" JAKE:  C13T34 

FIRST  VOLT  G<  CLOCK"  4.35 
LAST  VOLT  CK  CLOCK3  13.64 
VOLT  DLOCK  LENGTH3  9.20 


F I  LEM  A!  IE :  013*^35 

FIRST  VOLT  2L0CI<=  5.57 

LAST  VOLT  C<  3L0CK3  14.73 
VOLT  RLOG(  LENGTH3  9.06 


FREQUENCY 

*aaaaaaaaaaa**a**##aa*##**a#a 


FIRST  FP.E''  CK  CLOCK3  9.73 
LAST  FREO  CK  CLOCK3  19.00 
FREn  A LOCK  LE'/OTH3  9.25 


FIRST  FRER  CK  CLOCK3  4.50 
LAST  FREO  CK  CLOCK3  14.25 
FREO  CLOCK  LENGTH3  9. 75 


FIRST  FREO  C'  CLOCK3  4.75 
LAST  FREr  CK  CLOCK3  14.25 
FREO  BLOCK  LENGTH3  3.50 


FIRST  FREO  CK  CLOCK3  4.50 
LAST  FREQ  G<  ELOCK3  14.50 
FREO  CLOCK  LENGTH3  10.00 


FIRST  FREQ  G(  BLOCK3  5.75 
LAST  FREO  G<  CLOCK3  15.25 
FREO  CLOCK  LENGTH3  9.50 


*  WORD  3  3  * 

*  G-LEVEL  3  2  * 

*  VARIANCE  3  0.75  * 

*  AVERAGE  3  9.50  * 

*  * 


*-:-v**«*K-*«*S*-K-*****-}*-H***;! 


•’ :  *!»•  i : ¥?  # i**  «  -Jf  #  -Jf  #  "5c #  ;t  & ?c  #  4f  #  #  if  #  ■$£ #  # 

7$ 

*  '/CRD  3  3  * 

*  G-LEVEL  3  2  * 

*  VARIANCE  3  0.22  * 

*  AVERAGE  3  9.20  « 

a  a 

a  a a  a  a  a  *  a  a  a  a  a a  a  a  a  a  a  a  a  a  a  a  a  a  a  a 


VOLTAGE  THRESHOLD-  0.41 
VOLTAGE  CK  LEVEL3  0.7? 
FREO  THRESHOLD3  2071 


3.50 

14.00 

■0.50 


F I3ST  VOLT  CK  3L0CK«  5.47  FIRST  FREO  CK  CLOCK* 

L*iST  VOLT  CK  CLOCK*  13 .56  LAST  FRE'1  CK  CLOCK* 

VOLT  SLOCK  LENGTH*  3.19  FRE)  CLOCK  LENGTH* 


FILE: IAi  IE :  C09T32 

first  volt  a:  slock*  5.09  FIRST  freo  ck  slock 

LAST  VOLT  CK  CLOCK*  11.14  LAST  FP.EO  C<  CLOCK 

VOLT  CLOCK  LENGTH*  3.05  FREO  CLOCK  LENGTH 


FILE.'.1  ARE:  C09T33 

FIRST  VOLT  CK  CLOCK*  4.39 
LAST  VOLT  CK  BLOCK*  12.75 
VOLT  CLOCK  LENGTH*  6.17 


FILENAME:  C09T54 

FIRST  VCLT  CK  CLOCK*  4.55 
LAST  VCLT  CK  CLOCK*  12.40 
VCLT  CLOCK  LENGTH*  7.35 


FILENANE:  C09T35 

FIRST  VCLT  CK  CLOCK*  5.05  FIRST  FREO  CK  CLOCK*  3.25 

LAST  VOLT  CK  CLOCK*  11.96  LAST  FREO  CK  CLOCK*  12.25 

VOLT  CLOCK  LENGTH*  6.91  FREO  CLOCK  LENGTH*  7.00 


FIRST  FREO  CK  CLOCK*  4.75 
LAST  FREO  CK  SLOCK*  72.25 
FREO  CLOCK  LENGTH*  7.50 


FIRST  FREO  CK  CLOCK*  ^.75 
LAST  FREO  CK  SLOCK*  13.00 
FREO  CLOCK  LENGTH*  3.25 


*  3.00 

*  11. CO 

=  3.00 


FREQUENCY 

it*#*-:**#***#***##***#*##***### 


•*  * 

*  CORD  *  3  * 

*  3-LEV EL  *  3  * 

*  VARIANCE*  1.50  * 

*  AVERAGE  =7.55  * 

if  if 


in:-#***###**#  ******-»*}:•**#****■  if 
VOLTAGE 

if  #**«#«*#**#**»##**#*»  ******* 


if  if 

*  V'CRD  =3  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =1.28  * 

*  AVERAGE  =7.83  * 

if  if 


if  if  *  if  if  if  if  *  if  if  if*  if  if  if  *  if  if  if  if  *  if  if  if  if  #*  if  * 


VOLTAGE  THRESHOLD*  0.38 
VOLTAGE  CK  LEVEL*  0.57 
FREO  THRESHOLD*  2217 


FILE.:.'.. :E:  004113 

FIRST  VOLT  CK  BLOCK®  3.51 
LAST  VOLT  CK  BLOCK®  12.55 
VCLT  BLOC:  LENGTH®  5.33 


FIRST  F?E~  CK  BLOCK®  3.75 
LAST  FP.EO  CK  rL 3CK®  13.00 
F~!EO  BLOCK  LENGTH*  5.23 


FILENAME:  C04123 


FI "ST  VOLT  C<  CLOCK®  5.53 
LAST  VOLT  CK  3L0CK=  13.13 
VOLT  BLOCK  LENGTH-  7.56 


FIRST  FREO  CK  BLC CK®  3.75 
LAST  FREO  CK  BLOCK®  13.25 
FREO  BLOCK  LENGTH-  7.50 


FI  LENA'S:  004235 

FIRST  VOLT  OK  BLOCK®  c.20 
LAST  VCLT  CK  BLOCK®  15.07 
VOLT  BLOCK  LENGTH®  5.06 


FIRST  FREO  ON  CLOCK®  5.25 
LAST  FREO  CK  BLOCK®  15.50 
FREO  BLOCK  LENGTH®  0.25 


FILE' 


C04252 


FIRST  VOLT  CK  "LOCK®  6.50 
LAST  VCLT  CO  CLOCK-  14.56 
VOLT  3LOCO  LENGTH®  3.46 


FIRST  FREO  CK  BLOCK®  5.75 
LAST  FREO  CK  BLOCK®  14.25 
FREO  BLOCK.  LENGTH®  3.30 


FREQUENCY 

************  ***************** 


*  * 

*  V/ORD  =3  * 

*  G-LEVEL  =4  * 

*  VARIANCE®  1.75  * 

*  AVERAGE  =  0.52  * 

:t  * 


if-:-*************************** 


VOLTAGE 

***************************** 
*  * 

*  !‘/ORD  =3  * 

«  3-LEVEL  =  4  * 

*  VARIANCE  =2.21  * 

*  AVERAGE  =  3. 05  * 

if  if 

***************************** 


VOLTAGE  THRESHOLD®  0.39 
VOLTAGE  CK  LEVEL®  0.96 
FREO  THRESHOLD-  2640 


03.15 


FILE'. VIE:  COSTS 1 


FIRST  VOLT  Oil  CLOCK3 

3 .  C'j 

FIRST  FF.EC  OX  CLOCK3 

4.00 

LAST  VOLT  CK  CLOCK3 

9.09 

LAST  FP.EC  CK  .uOCK3 

9.50 

VOLT  CLOCK  LENGTH3 

5.95 

FRED  BLOCK  LEKGTH3 

5.50 

F 1  LEI  i.-V  iE :  C00T32 

FIRST  VOLT  CK  E LOCK 3 

4.11 

FIRST  FREC  CK  CLOCK3 

4.00 

LAST  VOLT  CK  CLOCK3 

10.10 

LAST  FREO  CK  CLOCK3 

10.75 

VOLT  CLOCK  LEIIGTr!3 

6  •  Go 

FREQ  BLOCK  LEilGTHI3 

•5.75 

FI  LEA  A!  IE:  C02T33 

FIRST  VOLT  CK  CLOCK3 

2.50 

FIRST  FREO  CK  CLOCK3 

2.75 

LAST  VC-7  OK  ‘LOOK3 

■:  r'O 

->  •  J  4- 

LAS.’  .  REr  CK  'LOCK3 

9.73 

VOLT  CLOCK  LENGTH3 

5.41 

FREO  BLOCK.  LENGTH!3 

7. CO 

FILENANE:  C0CT34 

FIRST  VOLT  C!<  SLOCK3 

3.04 

FIRST  FREO  CK  CLOCK3 

3.00 

LAST  VOLT  CK  CLOCK3 

11.15 

LAST  FREO  OK  CLOCK3 

11.00 

VOLT  CLOCK  L EKOTH3 

6.12 

FREO  BLOCK  LENGTH3 

3.00 

F 1  LEIIAiiE :  COOTS 5 

FIRST  VOLT  CK  CLOCK3 

2.22 

FIRST  FREO  CK  CLOCK3 

2.50 

LAST  VOLT  CK  CLOCK3 

2.32 

LAST  FREO  QX.  BLOCK3 

7.75 

VOLT  SLOCK  LEIIGTH'3 

5.10 

FREO  BLOCK  LENGTH 

3.25 

FREOUEKCY 

* 

'.'CRD  3 

3  * 

■*;» 

G-LEVEL  3 

5 

% 

TAR  1  Al ICE  3 

2.75  * 

7C 

X 

AVERAGE  3 

5.50 

* 

*“•:•*•********************* 


'/OLT^Gc 

*  £-•*  -6  >r  *ttp  K-tI*  -if  #  *?f  #  #  *!(•  i>-  -)£  #  $£  ¥>  #  #  :.t  ■£ 


$c  */J- 

■K-  wpflQ  =  ?  ^ 

*  G-LEVEL  =  5  * 

*  VAGI  AIICE  =  2.15  * 

*  AVERAGE  =5.54  * 

-”-  * 


*  s  *-:t  ******  -s  -x  *  *  *  *  -:<  * 


VOLTAGE  THRESHOLD* 
VOLTAGE  BN  LEVEL3 

fp.eo  threshold3 


0.33 

1.14 


\jJ> 


*7  1  oo 

«1  I  4.U 


1 


12.39 


file  ccj~ ; i 
f  i  rst  v  :lt  ok  slock® 

L.'.ET  VCLT  CK  CLOCK® 
VCLT  CLOCK  LZ.  'GT.  I® 


FILEHAR-I:  C03T42 

FIRST  VCLT  CK  CLOCK® 
LAST  VCLT  a:  0 LOCI'® 
VCLT  2 LOCK  LSIOT!!® 


FILZ'LVZ:  C05T42 

FI  AST  VCLT  OK  CLOCK®  3.6C 
LAST  VOLT  OK  CLOCK®  12.35 
VOLT  CLOCK  LEHOTK®  G.SC 


5.39 

13.97 

9.38 


FILE: '.VIE:  CC3T44 

FI  AST  VCLT  CK  CLOCK* 
LAST  VCLT  CK  CLOCK* 
VCLT  CLOCK  LEHOTK* 


FI  LSI. VIE:  CQ3T43 

F I  AST  VCLT  OK  CLOCK® 
LAST  VCLT  CK  BLOCK® 
VOLT  CLOCK  LEKGTH® 


5.52 

12.75 

7.24 


3 . 56 

1 1  .09 
7.43 


FR.EOUEHCY 

*  if 

*  ’  :ORD  =  4  * 

G-LEVEL  =  1  » 

*  VAC  I  At!  CE  =  2.50  * 

*  AVERAGE  =3.45  * 

if  if 

K  *  if  *  if  if  if  if  if  if  *  if  if-  X-  it  X-  if  *  if  if  if  if  v:  *  »  if  if  if  if 

VOLTAGE 

if  if  if  if  if  if  it  if  it  if  if  ifit  if  if  it  if  if  if  if  if  if  if*  if  if  if  if  if 

*  :;ORC  =4  * 

*  G-LEVEL  =  1  * 

*  VAC.  I  a;  ICE  =  2.14  * 

»  AVERAGE  =  G  .30  * 

if  it 

if  if  if  if  if  if  if  if  if  if  if  if  if  if  if  it  if  if  if  -v-  if  if  if  if  if  if  if  if  if 

VOLTAGE  THRESHOLD®  0.37 
VOLTAGE  CK  LEVEL®  0.54 
FAEO  THRESHOLD®  2205 


FIRST  FF'E '  OK.  SLOCK* 
LAST  FRE"  CK.  CLOCK* 
FAE 'LOCK.  LEHGT.I* 


FIRST  FRE?  OK.  CLOCK* 
LAST  FREC  CK  CLOCK* 
FREG  "LOCK  LE'IGTH* 


r I RST  FREK  CK  "LOCK.* 
LAST  FAE'  CK  CLOCK* 
FREC  CLOCK  LSI iGT5J= 


r I RST  FREC  CK  CLOCK* 
LAST  FRE-c  CK  CLOCK* 
FREC  CLOCK  LE’IGT  i= 


3.75 

12.00 


13.25 

10.30 


3.75 

12.75 


5.50 

15.00 


FIRST  FR.E'C  CK  CLOCK* 
LAST  FRE"  OK  CLOCK 
FRE"  CLOCK  LEiIGTH 


3.75 

11.25 

7.30 


C13T41 


F I  LZ  ...-VZ: 


FIRST  VOLT  CK  CLOCK* 

4.11 

FIRST  FR“E"  CK  CLOCK* 

4.00 

LAST  VOLT  CK  CLOCK* 

12.13 

LAST  FRE-'*  CK  BLOCK* 

12.25 

VOLT  CLOCK  LENGTH* 

c  •  \j2 

FRER  CLOCK  LENGTH* 

V-  «  — 

F  1  LENA;  E  :  C13T42 

FIRST  VCLT  C5t  CLOCK* 

14.94 

FIRST  FREO  CK  CLOCK* 

13.30 

LAST  VCLT  CK  3LCCK* 

24.22 

LAST  FRE"  CK  CLOCK* 

24.00 

VCLT  CLOCK  LENGTH* 

9.29 

FREO  CLOCK  LENGTH* 

9 . 00 

FILE! I/VE:  C13T43 

FIRST  VCLT  CK  CLOCK* 

7.25 

FIRST  FREO  CK  CLOCK* 

7  n 
/  •  ou 

LAST  VCLT  CK  BLOCK* 

13.07 

LAST  FREE  CK  ELOCK* 

13.30 

VCLT  CLOCK  LENGTH* 

10.30 

FREO  CLOCK  LENGTH* 

11.50 

FI  LEM /ARE:  C13T44 

FIRST  VCLT  CK  BLOCK* 

10.90 

FIRST  FREO  at  BLOCK* 

1 1 .00 

LAST  VOLT  CK  CLOCK* 

21  .25 

LAST  FREO  CK  CLOCK* 

21  .22 

VOLT  BLOCK  LENGTH* 

10.36 

FREO  BLOCK  LENGTH* 

10.25 

FILENAME:  C13T45 

FIRST  VOLT  CK  CLOCK* 

5.57 

FIRST  FRER  CK  DLCCK* 

5.50 

LAST  VCLT  CK  BLOCK* 

15.52 

LAST  FRER  CK  BLOCK* 

15.75 

VCLT  CLOCK  LENGTH* 

10.05 

FREO  CLOCK  LENGTH* 

10.25 

FREQUENCY 

:t  if  if  *-*  ff  **«#*•*  **********  *  ****** 

*  NORD  = 

*  G-LEYEL  * 

*  VARIANCE  = 

*  AVERAGE  = 

K-X-#f:-%#***#***#******f:-**#*«ii-** 


VOLTAGE 

if#***####*#*##***#  ft***#*#****# 


*  » 

*  NCRD  =4  * 

*  ,'5-LEVEL  =2  * 

*  VARIANCE  =  2.73  * 

*  AVERAGE  =9.70  * 

*  * 


x  #4#***  $*»  #*##**«****:?*#*#*»  -x 


VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL-  0.55 
FRE9  THRESHOLD*  2192 


j  .cj 
9.35 


FILENAME:  C09T41 


f i rst  volt  ck  block*  5.20 

LOST  VOLT  CK  BLOCK*  13.54 

volt  block  le::gth=  C.25 


FI  LENA:  IE:  C09T42 


F I RST  VOLT  G<  SLOCK*  4.50 

LAST  VOLT  CK  SLOCK*  13.09 

VOLT  CLOCK  LENGTH*  3.50 

FILENANE:  C09T43 

FIRST  VCLT  CK  CLOCK*  2.49 

LAST  VOLT  CK  CLOCK*  9.53 

VOLT  CLOCK  LENGTH*  7.19 


FILE.’. WE:  C09T45 


FIRST  VCLT  CK  CLOCK*  3.15 
LAST  VOLT  CK  CLOCK*  10.24 
VOLT  BLOCK  LENGTH*  7.09 

FREQUENCY 

*  * 

*  !70RD  *4  * 

*  G-LE'/EL  =3  * 

*  VARIANCE  =  1.50  * 

*  AVERAGE  =  7.31  * 

*  a 


*«*******•***»*»**»*#.#******«* 


FIRST  FREQ  CK  BLOCK*  5.00 
LAST  FREO  CK  BLOCK*  13. CO 
FPEO  CLOCK  LENGTH*  3.00 


FIRST  FREH  CK  SLOCK*  4.75 
LAST  FREQ  CK  CLOCK*  13.25 
FREO  CLOCK  LENGTH*  3.50 


FIRST  FREO  CK  SLOCK*  2.50 
LAST  FREO  CK  CLOCK*  10.25 
FREO  SLOCK  LENGTH*  7.75 


FIRST  FREO  CK  BLOCK*  3.25 
LAST  FREO  CK  BLOCK*  10.25 
FREQ  BLOCK  LENGTH*  7.00 


VOLTAGE 

it****-*###*#**#********##*#**# 


*  * 

*  NORD  =4  * 

*  G-LEVEL  =3  * 

*  VARIANCE*  1.41  * 

*  AVERAGE  =7.75  * 

•f  * 


a##**#*###*#*#-::**#*****###**# 


VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL3  0.54 
FREO  THRESHOLD*  2003 


004122 


FIL 


FirrST  7CLT  CK  TL OCK*  5.12 
LAST  VOLT  OK  CLOCK*  13.60 
VOLT  2 LOCK  LENGTH*  0.35 


F I  LENA.'  '2 :  0041 43 

FP.ST  VOLT  CK  CLOCK*  5.33 
LAST  VCLT  CK  CLOCK*  13.90 
VOLT  CLOCK  LE;!GTH=  3.02 


FILEMAIiE:  004223 

FIRST  VCLT  OK  BLOCK*  5.45 

LAST  VCLT  CIO  3L0CK*  14.25 
VCLT  CLOCK  LENGTH-  7.7 9 


FILINANE:  C04254 

FI. 1ST  VOLT  CK  CLOCK*  3.75 
LAST  VCLT  CK  CLOCK*  11.41 
VCLT  BLOCK  LENGTH*  7.65 


F | AST  F.AEP  CK  CLOCK*  3.25 
LAST  FEED  CK  CLOCK*  12.75 
FREO  CLOCK  LENGTH*  7. 50 


FI  AST  FREO  CK  CLOCK.*  5.75 
LAST  FREO  CK  CLOCK*  14.0C 
FP.EO  CLOCK  LENGTH*  0.25 


FIRST  F?.E"  CK  CLOCK*  5.30 
LAST  FP.EO  CK  “LOCK*  14.2 
FREO  BLOCK  LENGTH-  7.7 


FI  PST  FREO  CK  SLOCK*  3.75 
LAST  FRE'i  CK  CLOCK*  II  .25 
FREO  CLOCK  LENGTH*  7.5C 


FREQUENCY 

-,<•  * 

*  WORD  *  4  * 

*  G-LEVEL  =4  * 

*  VARIANCE  =0.75  * 

if  AVERAGE  =7.75  * 

«  * 

VOLTAC-E 

»?*##**#####*#**#**#*'**##*#*** 

*  * 

*  WORD  =4  * 

*  G-LEVEL  =4  * 

*•  VARIANCE  =  0.S9  * 

^  AVERAGE  =3.00  * 

-*  * 

***:•#*#-;:•******■*  a*;#*#****#*##** 

VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL*  1.11 
FREO  THRESHOLD*  2246 


J. 


1 


VJ1  VH 


M 


••  6 


FIRST  VOLT  CK  BLOCK5 
LAST  VOLT  CK  BLOCK5 
VOLT  BLOCK  LENGTH5 


PILE: ’ARE:  C0CT45 


-o  ( 


r*' 


LAST  VOLT  CK  BLOCK5 
VOLT  BLOCK  LENGTH5 


2. id 

0.31 

7.43 


4.99 

12.00 

7.01 


FREQUENCY 

*?:••****«■*#*#»#**-*****«****•*#** 


’/ORD  55 

4 

# 

* 

G-LEVEL  = 

5 

* 

VARIANCE  = 

2.00 

»* 

* 

AVERAGE  55 

6.20 

it 

*  * 

#iK-it*##*****«***#**#if#*i«fiHHf* 

VOLTAGE 

s  * 


* 

* 


',/ORD  = 
G-LEVEL  = 
VAR  I  MICE  = 
AVERAGE  = 


2.25 

7.90 


■:t 

•:t 

# 

# 

•it 


##*•*****  ft**#*#***#*****#*-***# 


VOLTAGE  THRESHOLD55 
VOLTAGE  CK  LEVEL55 
FREO  THRESHOLD55 


0.43 
1  .20 
2966 


FIRST  FREO  CK  BLOCK55  2.25 
LAST  FRE">  CK  BLOCK55  10.00 
FREO  RLCCK  LENGTH55  7.73 


FIRST  FREO  CK  CLOCK55  3.00 
LAST  FREO  Cl;  3L0CK=  12.25 
FREO  BLOCK  LENGTH55  7.25 


1 


ctji 


first  volt  ck  'Lxr=  2.  si 

LAST  VOLT  CK  CLOCK*  19.75 

volt  clock  length*  3.14 


FIRST 


r.  .c  »  .  Lv/‘yi 

fre"  a:  'lcc:'= 
black  le;:gt:-:= 


2.7" 
1 1 . 00 


■i 

j 


FI 


C03T52 


FI. 'ST  VCLT  CK  SLOCK-  0.17 
LAST  VOLT  OK  2L0CK=  15.04 
VOLT  CLOCK  LENGTH*  G.C7 


FPST  FREO  OK  CLOCK*  5.25 
LAST  FREO  0".  FLOCK*  13.25 
FOE?  CLOCK  LENGTH*  O.OC 


FILE: 'ATE:  C03T53 


IOST  VOLT  CK  ZLOCK*  3.15 
LAST  VCLT  CK  BLOCK*  12.49 
VCLT  CLOCK  LENGTH*  9.55 


FI. AST  FREO  CK  "LOCK*  3.25 
LAST  FREn  CK  CLOCK*  12.25 
FiOEO  CLOCK  LENGTH*  5.00 


FILENANE:  C03T54 


FI  AST  VCLT  CK  BLOCK*  7.52 
LAST  VCLT  CK  CLOCK*  15.70 
VOLT  CLOCK  LENGTH*  5.03 


FI  AST  FREO  CK  BLOCK*  '.75 
LAST  FREO  -CK  BLOCK*  15.75 
FREG  BLOCK  LENGTH*  9.00 


FI  LENA' IE:  CQ3T55 

FIRST  VOLT  CK  SLOCK*  3.25 
LAST  VOLT  CK  BLOCK*  13.13 
VCLT  SLOCK  LENGTH*  9.93 


FIRST  FREO  CK  CLOCK*  3.25 
LAST  FREO  CK  CLOCK*  13.00 
FREO  BLOCK  LENGTH*  2.75 


FREQUENCY 

ifffif  «*»*****-»*#•*»#«#*#******** 
-:t  * 

*  V.'ORD 

*  G-LEVEL 

*  VAniANCE 

*  AVERAGE 
•>  * 
if  if  if-.fif*ififififififfi*if*if  *******  ****** 

VOLTAGE 

*******  if  ********************* 
if  * 

*  V.'ORD 
»  0-LEVEL 

*  VARIANCE 

*  AVERAGE 

*  * 
*********************  if  ******* 


=  5  * 

=  1  * 

=  1.35  * 

=  3.37  * 


=  5  * 

=  1  * 

=  1.50  * 

=  9.00  * 


VOLTAGE  THRESHOLD*  0.39 
VOLTAGE  CK  LEVEL*  0.78 
FREO  THRESHOLD*  2236 


FILE: .'A; IE:  C13T51 

FI, 1ST  VOLT  CK  BLOCK-  4.56 
LAST  VCLT  CK  BLOCK-  14.93 
7CLT  3L0CK  LENGTH-  10.32 


FILE; 'Ail:  C13T52 

FI  AST  VOLT  CK  BLOCK-  5.09 
LAST  VOLT  CK  SLOCK"  16.79 
VOLT  3L0C'  LENGTH-  10.70 


FILE? ! A;  :E :  C13T53 

FIRST  VOLT  CK  SLOCK-  5.09 
LAST  VOLT  CK  ELOCX=  18.03 
VOLT  CLOCK  LENGTH-  1 1 .99 


FILE, ‘JAKE:  C13T54 

FIRST  VOLT  CK  BLOCK-  6.25 
LAST  VOLT  CK  BLOCK-  17.59 
VOLT  SLOCK  LENGTH-  11.44 


FILENAME:  C13T55 

FIRST  VCLT  CK  BLOCK-  3.44 
LAST  VCLT  CK  BLOCK-  14.70 
VOLT  BLOCK  LENGTH-  11.25 


FREQUENCY 

***************************** 


*  * 

*  V'ORD  =5  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =  2.00  * 

*  AVERAGE  =11.25  * 

*  * 


***************************** 

VOLTAGE 

***************************** 


*  WORD  -  5  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =1.68  * 

*  AVERAGE  =11.14  * 

*  * 


***************************** 


VOLTAGE  THRESHCLO-  0.42 
VOLTAGE  CK  LEVEL=  0.74 
FREO  THRESHOLD-  2446 


FIRST  FREO  OK  BLOCK-  4.75 
LAST  FREO  CK  BLOCK"  15.50 
FREO  CLOCK  LENGTH-  10.75 


FIRST  FREO  CK  BLOCK."  5.25 
LAST  FREQ  CK  BLOCK"  15.50 
FREO  BLOCK  LENGTH"  10.25 


FIRST  FREO  CK  BLOCK-  5. 00 
LAST  FREO  CK  BLOCK-  13.25 
FREQ  BLOCK  LENGTH®  12.25 


FIRST  FREO  CK  CLOCK-  5.75 
LAST  FREO  CK  SLOCK-  17.75 
FREO  BLOCK  LENGTH-  12.00 


FIRST  FREQ  CK  BLOCK-  3.75 
LAST  FREO  CK  BLOCK-  14.75 
FREO  BLOCK  LENGTH-  11.00 


C3.27 


FI  LENA'S:  COOT5 1 


=  14.37 


LAST  VOLT  CK  CLOCK 
VOLT  CLOCK  LENGTH 


FILE.’ !Ai 'E :  C09T52 

FIRST  VOLT  CK  BLOCK*  1 .60 
LAST  VOLT  CK  SLOCK*  1 2.10 
VOLT  CLOCK  LE:!GTrl=  10.42 


FILE: .'Ai  E :  C00T53 

F 1 1ST  VOLT  CK  CLOCK-  2.30 
LAST  VOLT  0".  CLOCK-  13.27 
VOLT  CLOCK  LENGTH-  10.97 


FILENAME:  COOTS 4 

FIRST  VOLT  CK  SLOCK*  4.20 
LAST  VOLT  CC  CLOCK-  13.02 
VOLT  BLOCK  LENGTH-  11.54 


FI  LEVA:  € :  CQ9T55 

FIRST  VOLT  CK  SLOCK-  5.61 
LAST  VOLT  CK  SLOCK*  15.15 
VOLT  CLOCK  LENGTH*  9.55 


FREQUENCY 

>&»*###*###*«#***«#**#*****#* 


*  '..'CRD  =5  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =  1.50  * 

*  AVERAGE  =10.43  * 

*  * 
#*#»****■*#*»*»****#*«**** 

VOLTAGE 

**»•;**»***»**•#******#-»*#****** 


V.'ORD  =  5 

G-LEVEL  *  3 

VARIANCE  *  2.00 

AVERAGE  *  10.45 


IHf  #**********#*******“**#**** 

VOLTAGE  THRESHOLD-  0.33 
VOLTAGE  CK  LEVEL*  0.55 
FREO  THRESHOLD*  2212 


FIRST  FREO  CK  SLOCK3 
LAST  FREO  CK  CLOCK3 
FREO  CLOCK  LENGTH* 


FIRST  FREO  Cl  CLOCK* 
LAST  FREO  CK  SLOCK* 
FREQ  BLOCK  LENGTH* 


FIRST  FREO  CK  SLOCK* 
LAST  FREO  Cl  SLOCK* 
FREO  CLOCK  LENGTH3 


FIRST  FIS'  CK  CLOCK3 
LAST  FREO  CK  SLOCK* 
FREO  SLOCK  LENGTH* 


FIRST  FREO  CK  CLOCK3 
LAST  FREQ  CK  SLOCK* 
FREO  SLOCK  LENGTH* 


4.75 
14.30 

9.75 


1.73 

12.23 

10*.B6 


1 3 . 0  0 

11.00 


4 .  dO 

15.75 

11.25 


5.75 
15.50 

9.75 


CQ411S 


filenakE: 

FIRST  VOLT  0.'  BLOCK3  4.79 
LAST  VOLT  CK  BLOCK3  14.95 
VOLT  3LCCK  LENGTH3  10.14 


FILE:; ATE:  004127 

FIRST  VOLT  CK  BLOCK3  5.76 
LAST  VCLT  a-  BLOCK3  16.42 
VOLT  .BLOCK  LENGTH3  10.66 


FILENAKE:  C04145 

FI CST  VOLT  CK  SLOCK3  5.50 
LAST  VOLT  C:  BLOG'3  14.59 
VOLT  CLOCK  LENGTH3  S.10 


FILENAME:  C04214 

FI  AST  VOLT  G(  BLOCK3  5.91 
LAST  VOLT  0'  3L0G<3  13.19 

vclt  clock  lengt-:=  9.23 


FILENAME:  C04235 


FI  AST  VOLT  G'  BLOCK3  4.92 
LAST  VOLT  O'.  SLOCK3  14.77 
VCLT  BLOC'  LEMGTH3  9.35 

FREO'JENCY 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
x  x 

*  CORD  =  5  * 

*  3- LEVEL  3  4  * 

*  VARIANCE  3  2.50  * 

*  AVERAGE  3  9.50  * 

»  x 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


FIRST  FREO  CK  CLOCK3  5.00 
LAST  FREO  Cl  BLOCK3  14.50 
FREO  BLOCK  LENGTH3  9. SC- 


FIRST  FREO  CK  BLOCK3  6.00 
LAST  FREO  CK  BLOCK3  16.75 
FREO  SLOCK  LENGTH*  10.75 


FIRST  FREO  G<  BLOCK*  6.50 
LAST  FREO  G<  BLOCK*  14.75 
FREO  BLOCK  LENGTH*  C.25 


FIRST  FREO  G<  BLOC!'3  4.00 
LAST  FREO  G<  BLOCK3  15.25 
FREO  BLOCK  LENGTH3  9.25 


FIRST  FREO  CK  BLOCK3  4.75 
LAST  FREO  CK  BLOCK3  14.50 
FRED  BLOCK  LENGTH*  9. 75- 


VOLTAGE 

xxxxxxxxxxxxxxxxxxxxxxxxxxxx* 

X  X 

*  WORD  3  5  » 

*  3-LEVEL  3  4  * 

*  VARIANCE  =  2.57  * 

*  AVERAGE  3  9.61  * 

x  x 

xxxxxxxxxxxxxsxxxxxxxxxxxxxxx 


VOLTAGE  THRESHOLD3  0.33 
VOLTAGE  OK  LEVEL3  0.76 
FREO  THRESHOLD3  2251 


00T51 


fil:::,-.:  E: 


FIRST  VOLT  0!:  ."LOCK*  2.90 
LAST  VOLT  Or  “LOCK*  10.79 
VOLT  .  LOCK  LERCTH®  7. S3 


FIRST  FOE 0  Cl 
LAST  FRE'"1  C; 
FP.EO  CLOCK 


:  “.LOCK. 
:  SLOCK. 
LENGTH 


-• .  u 


rn 


=  10.30 


FIRST  VOLT  CK  SLCCK*  4.07 
LAST  VOLT  CK  CLOCK*  13.30 
VOLT  CLOCK  LENGTH®  3.23 


F I  P.ST  FOEO  CK  CLOCK* 
LAST  FOE"5  CK  CLOCK* 
FREO  CLOCK  LENGTH® 


13.00 

0.73 


file:: 


FIRST  VOLT  CK  SLOCK,*  4.54 
LAST  VOLT  CK  CLOCK*  14.09 
VOLT  CLOCK  LENGTH®  0.45 


FIRST  FRE 
LAST  FRE ; 

".!  on: 


t  CLOCK* 
•:  ..SLOCK* 
t  LENGTH® 


-'.75 

14.25 

-  n 


FI  LERA' 'E:  C03T54 


FIRST  VOLT  at  CLOCK* 
LAST  VOLT  CK,  “LOCK* 
VOLT  CL  oat  LEtIGTH* 


5.31  FIRST  FREO  CK  "LOCK,*  5.50 
15.43  LAST  FP.EO  CK  “LOCK*  15.50 
10.12  FREO  RLOCK  LERGTI!*  10.00 


FI  LERA:  'E :  C00T55 


FIRST  VOLT  Gt  ELOCIt* 
LAST  VOLT  at  E LOCK- 
VOLT  3L0CK  LERGTH* 


3.35 

12.14 

G  .GO 


FIRST  FP.EO  at  CLOCK*  2.75 
LAST  FREO  at  CLOCK*  12.00 
FREO  CLOCK  LENGTH*  3.25 


FREQUENCY 

;•************************ 


KORO  = 
9-LEVEL  = 
VARIANCE  = 
AVERAGE  = 


5 

2.50 

9.00 


* 

* 


*  *  ************************  *  * 
VOLTAGE 

*  -;:■**  *  ********************  *  *  *  * 
s  * 

*  KORD  =5  * 

*  C-LEVEL  =5  * 

*  VARIANCE  =2.29  * 

*  -  Q  QO  * 

if  * 

*  * *  *  * * * * *  *  *  *  * * * * ****** *  ***** * 


VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL®  0.95 
FREO  THRESHOLD-  2700 


oistsi 


FILE:  WE; 


FIRST  VOLT  CK  BLOCK3  5.04 

LAST  VOLT  CK  BLOCK3  9.54 

VOLT  BLOCK  LENGTH3  3.60 


FI  LENA'S:  C13T52 

FIRST  VCLT  C!<  BLOCK3  9.27 
LAST  VOLT  CK  CLOCK3  12.32 


VOLT  BLOCK  LENGTH3  3.55 

FILENAME:  C13T53 

FIRST  VOLT  CK  CLOCK3  4.12 

LAST  VCLT  CK  BLOCK3  3.48 

VCLT  CLOCK  LENGTH3  4.36 


FILENAME:  C13T64 


FIRST  VOLT  CK  BLOCK3  6.69 
LAST  VOLT  >CK  SLOCK3  10.77 
VCLT  SLOCK  LENGTH3  4. OS 

FILENAME:  C13T55 

FIRST  VOLT  CK  SLOCK3  6.45 
LAST  VCLT  'CK  BLOCK3  10.57 
VOLT  SLOCK  LENGTH3  4.12 

FREQUENCY 

***************************** 
$t  it 

*  WORD  3  6  * 

*  3-LEVEL  =2  * 

*  VARIANCE  3  1.00  * 

*  AVERAGE  3  3.95  * 

*  * 


a***##***#*;*#***#****##*#**** 

VOLTAGE 

***************************** 


*  * 

*  WORD  3  6  * 

*  G-LEVEL  3  2  * 

*  VARIANCE  3  0.82  * 

*  AVERAGE  3  3.34  * 

*  * 


***************************** 


VOLTAGE  THRESHOLD3  0.38 
VOLTAGE  CK  LEVEL3  0.65 
FREO  THRESHOLD3  2236 


FIRST  FREO  a:  SLOCK3  5.25 
LAST  FREO  CK  SLOCK3  10.00 
FREO  SLOCK  LENGTH3  3.75 


FIRST  FREn  CK  CLOCK3  9.50 
LAST  FREO  CK  BLOCK3  12.75 
FREO  BLOCK  LENGTH3  3.25 


FIRST  FRED  CK  SLOCK3  4.25 

LAST  FREO  CK  BLOCK3  3.50 

FREO  BLOCK  LENGTH3  4.25 


FIRST  FREQ  CK  BLOCK3  5.75 
LAST  FREQ  CK  SLOCK3  11.00 
FREO  BLOCK  LENGTH3  4.25 


FIRST  FREO  CK  BLOCK3  5.50 
LAST  FREQ  CK  BLOCK3  10.75 
FREO  BLOCK  LENGTH3  4.25 


-  •— 


HW.-.  ■!_-.  v 


ir\  u\  o  o  o  ra  '.'i  o  m  o  o  o  v\  if,  o 

r;  r'  m  i~>  o  m  rj  u>  r  l  c  o  o  f  i  n  ir> 


file:  a:  E :  C04115 


FIRST  VOLT  CC  BLOCK® 

3.32 

LAST  VCLT  CC  CLOCK* 

5.74 

VOLT  BLOCK  LENGTH* 

3.42 

FILENAME:  C041  41 

FIRST  VOLT  CK  3L0CK* 

12.33 

LAST  VOLT  CK  SLOCK* 

15.55 

VOLT  SLOCK  LENGTH* 

3.72 

FILENAME:  C04233 

FIRST  VOLT  CC  3L0CK* 

5.77 

LAST  VOLT  C<  SLOCK* 

10.34 

VOLT  SLOCK  LENGTH* 

3.57 

FILENAMES  C04242 

FIRST  VOLT  CK  BLOCK* 

2.03 

LAST  VOLT  CK  BLOCK* 

5.44 

VCLT  CLOCK  LENGTH* 

3.51 

first  freo  cc  block*  2.73 

LAST  FP.EO  CK  BLOCK*  5.75 

"PEA  BLOCK  LENGTH*  4.00 


FIRST  FRE-P  CK  BLOCK*  12.75 
LAST  FP.EO  CC  CLOCK-  15.75 
FP.EO  SLOCK  LENGTH*  4.09 


FI  PST  FRED  CK  CLOCK*  7.00 
LAST  FREO  CK  CLOCK*  10. JO 
FP.E*  SLOCK  LENGTH*  3.50 


FIRST  FREQ  CK  CLOCK*  3.30 

LAST  FP.EO  CK  .‘LOCK*  5.50 

FREO  SLOCK  LENGTH*  3.50 


FREQUENCY 

*#*^»K*-:f#-s^*«*******-»******** 


*  * 

*  ’./CRD  *  5  * 

*  3-LEVEL  =4  * 

*  VARIANCE  =0.50  * 

*  AVERAGE  =3.75  * 

*  s 


:H.-#tf***-;-******tf  »«•*****•******* 

VOLTAGE 

•*#•**•*******##*#*#****  a*###*#* 


s  * 

*  ’.'/ORD  =  5  * 

G-LEVSL  =  4  * 

*  VARIANCE  =0.30  * 

*  AVERAGE  =3.55  * 

a  * 


VOLTAC-E  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL*  0.65 
FREO  THRESHOLD®  2C64 


.'y'Z  -*  i 

^ .  ;>4 


K  FI  LENA.  'E :  C0CT51 

1 

m  F 1  P.ST  VCLT  CK  CLOCK- 

5.52 

FIRST  FREO  CK  CLOCK- 

G  .75  I 

B  LAST  VCLT  CK  CLOCK- 

9.52 

LAST  FREO  CK  BLOCK- 

0.75  1 

m:  VOLT  CLOT.  LENGTH- 

4.  GO 

FREQ  CLOCK  LENGTH- 

4.00  1 

I  '  FILENAME:  C00T52 

FI  AST  VCLT  CK  FLOCK- 

6 . 52 

FIRST  FREO  CK  BLOCK- 

5.73 

LAST  VOLT  CK  CLOCK- 

10.65 

LAST  FREO  CK  "LOCK- 

10.75 

i  VOLT  CLOCK  LENGTH- 

4.17 

FREO  CLOCK  LENGTH- 

4 . 00 

FILENAME:  C06TS3 

F 1  AST  VOLT  CK  CLOCK- 

4. 1C 

FIRST  FREO  CK  "LOCK- 

J  ?  “ 

LAST  VOLT  CK  CLOCK- 

G.  49 

LAST  FREO  OK  CLOCK.- 

-* .  - 

VCLT  BLOCK  LE!GTH» 

i 

4.31 

FREO  CLOCK  LENGTH* 

A_ 

FILENAME:  COOT-54 

FIRST  VOLT  CK  CLOCK- 

5.10 

FIRST  FREQ  CK  BLOCK- 

T  OCT 

LAST  VOLT  CK  BLOCK- 

10.16 

LAST  FREO  CK  BLOCK- 

10.00 

:  VOLT  BLOCK  LENGTH- 

4.07 

FREQ  BLOCK.  LENGTH- 

5.75 

i 

FILENAME:  C0ST65 

1  FIRST  VOLT  CK  CLOCK- 

4.31 

FIRST  FREO  CK  BLOCK- 

5.00 

LAST  VCLT  CK  BLOG'- 

0.71 

LAST  FREO  CK  CLOCK- 

0.75 

i  VCLT  CLOCK  LENGTH- 

3.00 

FREQ  BLOCK  LENGTH- 

3.75 

:  l 

FREQUENCY 

**#*****#»****-::•**#*** 

******** 

J-  ;  »  CORD  =  5 

if 

*  G-LEVEL  =  5 

* 

*  VARIANCE  =  0.50 

* 

*  AVERAGE  =  5.95 

if 

k  * 

if 

***************************** 

K|  VOLTAGE 

Ejjj  if  if*  if  if  if**  vf  if  X  if#  if  ******  * 

ft*-**#*** 

if 

pH  *  V/ORD  =  o 

if 

*  j  *  G-LEVEL  =  5 

u. 

]  *  VARIANCE  =  0.51 

* 

‘  *  AVERAGE  =  4.07 

if 

f- 

if 

^  XX  w  y-  if  X  X  if-  if  V:  ************  tfif  ***** 

-  1  VOLTAGE  THRESHOLD-  Q 

.37 

,  1  VOLTAGE  CK  LEVEL-  0 

.55 

,  FREO  THRESHOLD-  2 

f 

027 

i  < 

A  i 

L  1  1  __  .  „ 

C3.35 

003 T71 


F 1  OST 

VOLT  0! '  CLOCK® 

4.96 

FIRST  FOE''  a 

:  clock® 

3 . 00 

LAST 

VOLT  CK  CLOCK® 

12.00 

LAST  FREO  0 

:  CLOCK® 

13.00 

VOLT 

‘  clock  le::gt:-:= 

7.63 

Tf~1rT  '‘i  ~*|^r*rw 

length® 

jo 

FILE.' .'A.  'E :  C05T72 

FIRST  VOLT  CK  SLOCK® 

.»  V  o 

*r  •  - Hj 

FIRST  FREO  OK  CLOCK® 

4.50 

LAST  VOLT  CK  FLOCK® 

11.95 

LAST  FREO  CK  SLOCK® 

11.75 

volt  clock  length® 

7.55 

FREO  CLOCK  LERGTH® 

7.25 

FILER ARE:  C03T73 

FIRST  VOLT  CK  CLOCK® 

5.03 

FIRST  FRE~  CK  CLOCK® 

5.75 

LAST  VOLT  CK  CLOCK® 

13.02 

LAST  FREO  CK  CLOCK® 

14.00 

VOLT  cldcs;  length® 

3.10 

FRE'*  CLOCK.  LERGTH® 

0.25 

F 1  LERA;  'E :  CC3T74 

FIRST  VOLT  CK  CLOCK® 

5.36 

FIRST  FREO  CK  CLOCK® 

5.50 

LAST  VOLT  CK  CLOCK® 

12.71 

L.'.ST  FREA  CK  CLOCK® 

13.00 

VOLT  CLOCK  LERGTH® 

7.35 

FP.Er  CLOCK  LERGTH® 

7.50 

FILER ARE:  005 T7 5 

FIRST  VOLT  CK  CLOCK- 

4.07 

FIRST  FREO  at  CLOCK® 

4.25 

LAST  VOLT  CK  SLOCK® 

11.74 

LAST  FREO  at  CLOCK® 

12.25 

VOLT  CLOCK  LERGTH® 

7.57 

FREO  CLOCK  LERGTH® 

0 .  GO 

FREGUERCY 

:  #  i.-  ?:• « *  -x  -:<• «  *  x  x  x  »»#  x 


*  CORD  =7  * 

*  3-LEVEL  =  1  » 

*  VARIANCE  =1,00  - 

*  AVERAGE  =  7.30  * 

*  * 


xxxxxxxxxxxxxxxxxxxxxxxxxxxx* 


VOLTAGE 

X  X  X X  X  X X  *  X  *  ■ X  X  X  *  X X  •::• X  X -X-  X  X  X X  *  X  *  X  * 


X  * 

»  "OPD  =7  * 

*  G-LEVEL  =  1  * 

*  VARIANCE  =  0 .34  * 

*  AVERAGE  =7,72  * 

x  x 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


VOLTAGE  THRESHOLO®  0.37 
VOLTAGE  CK  LEVEL®  0.64 
FOE.'"  THRESHOLJ®  2032 


FILENAME:  C13T71 


FIRST  VOLT  CK  BLOCK®  5.90 
LAST  VOLT  CK  BLOCK®  14.53 
VOLT  BLOCK  LEMGTH=  0.63 


FILENAME:  C13T72 

FIRST  VOLT  CK  BLOCK®  6.84 
LAST  VOLT  CK  BLOCK®  15.62 
VOLT  BLOCK  LENGTH®  3.77 


FILENAME:  C13T73 

FIRS'1-  VCLT  a:  BLOCK®  5.71 
LAST  VOLT  CK  BLOCK®  15.05 
VOLT  BLOCK  LENGTH®  9.34 


FILENAME:  C13T74 

FIRST  VOLT  CK  BLOCK®  7.29 
LAST  VOLT  CK  SLOCK®  18.08 
VOLT  BLOCK  LENGTH®  10.79 


FILENAME:  C13T75 

FIRST  VOLT  CK  BLOCK®  5.37 
LAST  VOLT  CK  BLOCK®  14.11 
VOLT  BLOCK  LENGTH®  3.74 


FIRST  FREQ  CK  BLOCK®  6.00 
LAST  FREO  CK  BLOCK®  14.00 
FREO  BLOCK  LENGTH®  3.00 


FIRST  FREO  CK  BLOCK®  7.00 
LAST  FREO  CK  FLOCK®  15.50 
FREO  BLOCK  LENGTH*  0.50 


FIRST  FREQ  CK  BLOCK®  5.75 
LAST  FREO  CK  BLOCK®  15.75 
FREO  BLOCK  LENGTH®  10.00 


FIRST  FREQ  CK  BLOCK®  7.50 
LAST  FREO  CK  BLOCK®  17.75 
FREO  BLOCK  LENGTH®  10.25 


FIRST  FREO  CK  BLOCK®  5.50 
LAST  FREO  CK  SLOCK®  15.00 
FREO  BLOCK  LENGTH®  9.50 


FREQUENCY 

a*##**********#**#**#**##*##* 


*  * 

*  ’.,'ORD  =7  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =2.25  * 

*  AVERAGE  =  9.25  * 

*  it 


it****###*#*****###**#**##*#** 

VOLTAGE 

a***##*#***#**#*****##*####** 


*  # 

*  V'ORD  =  7  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =  2.16  * 

*  AVERAGE  =9.25  * 

it  * 


-::•*«**#*###***#*****•*•*•**#*«*#* 


VOLTAGE  THRESHOLD®  0.38 
VOLTAGE  CK  LEVEL®  0.57 
FREO  THRESHOLD®  2570 


C3.37 


F I  L-£:  !A!  !E :  C09T71 


F 1 1ST  VCLT  ~LOCK=  j>.64 
LAST  VOLT  CK  BLOC!?-  14.45 
VCLT  -BLOCK  LENGTH®  10.01 


FILENAME:  C09T72 


F I  AST  VOLT  CK  BLOCK®  2.02 
LAST  VOLT  CK  BLOCK®  10.09 
VOLT  BLOCK  LENGTH®  S.07 

FILE;  l/«  IE  s  C09T73 

F I  PST  VOLT  CK  BLOCK®  4.47 
LAST  VCLT  CK  E-LOCK-  12.15 
VOLT  BLOCK  LENGTH®  7.58 

FILENAME:  C09T74 

FIRST  VOLT  CK  BLOCK*  4.26 
LAST  VOLT  CK  BLOCK*  3.87 
VOLT  BLOCK  LENGTH®  4.61 

FILE;! A." IE:  C09T75 

FIRST  VOLT  CK  BLOCK*  2.95 
LAST  VCLT  CK  SLOCK*  11.10 
VOLT  BLOC;  LENGTH-  5.23 


FREQUENCY 

****■:************************ 


j;-  Jf 

*  V’ORD  =7  * 

*  G-LEVZL  =3  * 

*  VARIANCE  =7.50  * 

*  AVERAGE  =7.50  * 

*  * 


****** *********************** 
VOLTAGE 

***************************** 


*  * 

*  V'ORD  =7  * 

*  C-LEVEL  =3  * 

*  VARIANCE  =5.20  * 

*  AVERAGE  =7.08  * 

*  * 


***************************** 


VOLTAGE  THRESHOLD®  0.37 
VOLTAGE  C;  LEVEL®  0.65 
FREO  THRESHOLD*  2064 


FIRST  FREr'  CK  BLOCK®  3.75 
LAST  FREO  CK  CLOCK-  15.50 
FREO  BLOCK  LENGTH  11.75 


FIRST  FREO  CK  BLOCK®  2.25 

LAST  FREO  CK  BLOCK-  9.00 

FREO  BLOCK  LENGTH®  5.75 


FIRST  FREO  CK  BLOCK®  4. 75- 
LAST  FREO  CK  BLOCK®  11.25 
FRED  BLOCK  LENGTH®  5.50 


FIRST  FREO  CK  BLOCK®  4.50 

LAST  FREO  CK  BLOCK*  0.75 

FREO  BLOCK  LENGTH®  4. 25- 


FIRST  FREO  CK  BLOCK®  3.00 
LAST  FREO  CK  BLOCK®  11.25 
FREO  BLOCK  LENGTH®  3.25 


C04125 


filename: 


F 1 .1ST  VCLT  CK  FLOCK®  2.37 
LAST  VOLT  CK  “LOCK®  11.72 
VCLT  CLOCK  LE.'.'GTli®  3.35 


FILE’ JAKE:  C04145 

FIRST  VOLT  CK  CLOCK®  5.48 
LAST  VOLT  CK  CLOCK®  13.30 
VOLT  CLOCK  LENGTH®  7.32 


FILENAME:  C04222 

FIRST  VOLT  CK  CLOCK®  2.35 
LAST  VCLT  CK  CLOCK®  11.63 
VCLT  CLOCK  LENGTH®  6.32 


FILENAME:  C04256 

FIRST  VCLT  CK  CLOCK®  3.39 
LAST  VCLT  CK  CLOCK®  1 1 .94 
VOLT  CLOCK  LENGTH®  8.55 


FIRST  FREn  CK  3LCCK®  3.00 
LAST  FREO  CK  CLOCK®  11.00 
FRE-n  CLOCK  LENGTH®  3. CO 


FIRST  FREO  CK  BLOCK®  2.50 
LAST  FREO  CK  CLOCK®  12.50 
FREO  BLOCK  LENGTH®  7.00 


FIRST  FREO  CK  CLOCK®  3.50 
LAST  FREO  CK  CLOCK®  11.30 
FREO  CLOCK  LENGTH®  6.00 


FIRST  FRE*"  CK  CLOCK®  3.50 
LAST  FREO  CK  CLOCK®  11.75 
FREO  CLOCK  LENGTH®  3.25 


FREQUENCY 


*  * 

*  V'ORD  =7  * 

*  G-LEVEL  *  4  * 

*  VARIANCE  =1.25  * 

*  AVERAGE  =  7.81  * 

*  * 


***}:-tf*K-**K**tt**#*-;f*5f  ********* 


VOLTAGE 

***************************** 


vf 

* 

I'ORD 

s 

7 

* 

G-LEVEL 

= 

4 

* 

VARIANCE 

= 

1  .02 

# 

# 

AVERAGE 

25 

3.33 

X 

% 

***************************** 


VOLTAGE  THRESHOLD®  0.38 
VOLTAGE  CK  LEVEL®  0.55 
FRE'  THRESHOLD®  2502 


03.39 


FILENAME:  00CT71 


k 


FIRST  VOLT  CK  2LOO:<=  5.25 

LAST  VOLT  CK  BLOCK*  13.24 
VOLT  BLOCK  LENGTH-  7.99 


FI  AST  FREQ  CK  BLOCK*  5.50 
LAST  FREO  O'  CL OCK-  13.25 
FREO  BLOCK  LENGTH*  7.75 


filename:  cqct72 

FIRST  VOLT  CK  BLOCK-  6.56 
LAST  VOLT  a:  CLDC!'-  14.07 
VOLT  3L0CK  LENGTH*  7.41 


FIRST  FR.En  0:  BLOCK*  5.75 
LAST  FREO  CK  BLOCK-  13.75 
FREQ  3L0CK  LENGTH-  7.00 


FILENAME:  S0ST73 


FIRST  VOLT  CK  BLOCK*  7.07 
LAST  VOLT  CK  CLOCK*  14.06 
VOLT  BLOCK  LENGTH*  5.99 


FIRST  FREO  CK  BLOCK*  7.25 
LAST  FREO  CK  CLOCK*  U.25 
FREO  BLOCK  LENGTH*  7.00 


FI  LEM  A!  iE:  C0CT74 

FIRST  VOLT  O',  BLOCK-  3.39 
LAST  VOLT  CK  BLOCK*  11.37 
VOLT  BLOCK  LENGTH-  7. 43 


FILENAME:  00CT75 

FIRST  VOLT  CK  BLOCK*  5.70 
LAST  VOLT  CK  BLOCK*  13.51 
VOLT  BLOCK  LENGTH-  7.72 


FIRST  FREQ  CK  BLOCK*  4.00 
LAST  FREO  CK  BLOCK*  10.50 
FREO  BLOCK  LENGTH*  5.50 


FIRST  FREO  CK  BLOCK*  5.00 
LAST  FREO  CK  BLOCK*  13.75 
FREO  BLOCK  LENGTH-  7.75 


FREQUENCY 


a  * 

’/ORD  =  7  * 

*  3-LEVEL  -  5  * 

*  VARIANCE  =  1.25  * 

»  AVERAGE  =7.20  * 

*  * 


VOLTAC-E 

*-»»:■*******#»»**#*****-**** 


s  * 

*  WORD  =7  * 

*  0-LEVEL  =5  * 

*  VARIANCE  =1.00  * 

*  AVERAGE  *  7.52  * 

*  s 


VOLTAGE  THRESHOLD*  0.41 
VOLTAGE  CK  LEVEL*  0.71 
FREQ  THRESHOLD-  240* 


;.40 


F I L  z:  !,v  :E :  Z03TZ 1 


FIRST  VOLT  0!'  CLOCK*  4.11 

LAST  VOLT  OK  CLOCK*  9.65 

volt  o loci'  le::gt: ;=  5.54 


FI  AST  F.REO  CK  FLOCK3 
LAST  FOE"  CK  CLOCK3 
FRED  CLOCK  LE"GTH3 


FILZIAIZ:  C03TG 


L.'-iST  VOLT  CK  CLOCK3 
VOLT  CLOCC  LENGTH3 


5.58  F I  AST  FRED  CK  ‘'LOCK*  3.75 

12.15  LAST  FOES'  CK  CLOCK*  11.75 

5.59  F.RER  CLOG'  LENGTH*  5.00 


FILENAME:  C03TG3 


FI  AST  VOLT  CK  CLOCK3 
LAST  VOLT  C<  CLOCK3 
VOLT  CLOG'  LENGTH3 


3.91 

9.13 

5.22 


LAST  FRED 


CLOCK3 
.?•'  Cl 


4.00 

9.75 

5.75 


FILENAME:  C03T34 


FIRST  VOLT  CK  CLOG<=  2.56 

LAST  VOLT  CK  CLOCK*  7.31 

VOLT  CLOCK  LENGTH*  4.55 


FIRST  FRER  CK  CLOCK3 
LAST  FREO  CK  CLOCK3 
FREO  CLOCK  LENGTH* 


2.75 
7.25 
i  ^  n 


FILEi SAKE:  C03TC5 


FIRST  VOLT  CK  CLOCK* 
LAST  VOLT  CK  SLOCK3 
VOLT  CLOCK  LENGTH* 


5.37 

11.20 

5.91 


FI  P.ST  FRE"  CK  CLOCK3 
LAST  FRE"’  C<  CLOCK3 
FREO  CLOCK  LENGTH* 


11.25 

5.75 


FREOUENCY 

***#-*#*#ft*«#«##if***»-x*#****## 


* 

i.'OP.D  = 

G 

* 

G-LEVEL  = 

1 

* 

-V. 

VARIANCE  = 

1  .50 

* 

:a 

AVERAGE  = 

5.45 

* 

VOLTAGE 

**Hf***»****«**xx*«i;x»**-:}xxicx-x 

4f  x 

»  CORD  =3  * 

*  3-LEVEL  =  1  * 

*  VARIANCE  *  1.95  * 

*  AVERAGE  =  5.5C  -* 

*  * 
XXXXXStfXXXXXXX"**#***#*  ******* 


VOLTAGE  THRESHOLD3  0.37 
VOLTAGE  Cl  LEVEL*  0.55 
FRD7  THRESHOLD*  2055 


03.41 


u\  o  in 


FILE! IAi :E :  C13T51 


FIRST  VOLT  CK  BLOCK®  5.71 
LAST  VCLT  CK  CLOCK®  14.73 
VOLT  CLOCK  LENGTH®  9.02 


FILENAME:  C13T82 

FIRST  VOLT  CK  BLOCK* 
LAST  VOLT  CK  BLOCK* 
VOLT  BLOCK  LENGTH1 


FILENAME:  C13T33 

FIRST  VOLT  CK  BLOCK* 
LAST  VOLT  CK  BLOCK* 
VOLT  CLOCK  LENGTH* 


FILENAME:  C13T34 

FIRST  VOLT  CK  BLOCK* 
LAST  VOLT  CK  BLOCK* 
VOLT  BLOCK  LENGTH* 


FILENAME:  C13T35 


5.25 

11.53 

5.30 


4.31 

10.67 


FIRST  FREO  C<  BLOCK* 
LAST  FREO  CK  BLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  C<  BLOCK* 
LAST  FREO  CK  BLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  BLOCK* 
LAST  FREO  CK  BLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  BLOCK* 
LAST  FREO  CK  CLOCK* 
FREO  BLOCK  LENGTH* 


5.75 

14.75 

9.00 


5.25 

11.75 

6.50 


4.50 

11.00 

6.50 


FIRST  VCLT  CK  BLOCK®  7.72 
LAST  VOLT  CK  BLOCK®  15.24 
VCLT  BLOCK  LENGTH®  10.52 


FIRST  FREO  CK  BLOCK*  7.75 
LAST  FREO  CK  BLOCK*  13.50 
FREO  BLOCK  LENGTH*  10.75 


FREQUENCY 

*  *  a  *#  *  ##** *  #**  *******  #*  # 

*  * 

*  '70RD  =3  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =4.75  * 

*  AVERAGE  =  7.75  * 

*  # 
a-***#####*#**###***********#* 

VOLTAGE 

***************************** 
#  * 

*  V/ORD  *  3  * 

*  G-LEVEL  *  2  * 

*  VARIANCE  *  4.53  * 

*  AVERAGE  *  7.62  * 

*  # 
a**************************** 

VOLTAGE  THRESHOLD®  0.40 
VOLTAGE  CK  LEVEL®  0.69 
FREO  THRESHOLD®  204 1 


FI LZ:iA:  Es  COST-31 


k  i 

t 


FI°ST  VOLT  CK  3 LOCK®  5.55 
LAST  YCLT  CK  CLOCK®  14.90 
VOLT  BLOCK  LENGTH®  9.55 


FI  LENA:'  E :  C09T32 

FIRST  VOLT  CK  -BLOCK®  5.93 
LAST  VOLT  CK  CLOCK®  10.45 
VOLT  CLOCK  LENGTH®  4.52 


FI  LEM/VE;  C09T33 

FIRST  VOLT  CK  CLOCK®  4.76 

LAST  VOLT  CK  BLOCK®  0.32 

VOLT  CLOCK  LENGTH®  5.05 


FILENAME:  C09T34 

FIRST  VOLT  CK  BLOCK®  2.49 

LAST  VOLT  CK  BLOCK®  S.S3 

VOLT  BLOCK  LENGTH®  6.34 


FILENAME:  C09TS5 

FIRST  VOLT  CK  BLOCK®  3.01 

LAST  VOLT  CK  BLOCK®  O.OG 

VOLT  BLOCK  LENGTH®  5.07 


FREQUENCY 

s*-}**#**#*-##***-::-##**#******** 
#  * 


*  NORD  =  3 

*  G-LEVEL  ®  3 

*  VARIANCE  ®  4.75 

*  AVERAGE  =  5.30 


* 


FIRST  FRE'  CK  CLOCK* 
LAST  FREO  Cl  BLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  BLOCK* 
LAST  FREr-  CK  BLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  BLOCK* 
LAST  FREO  CK  CLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  CLOCK* 
LAST  FREO  CK  CLOCK* 
FREO  BLOCK  LENGTH* 


FIRST  FREO  CK  CLOCK* 
LAST  FREO  CK  BLOCK* 
FREO  BLOCK  LENGTH* 


5.75 

15.00 

0  oc 


5.00 

10.50 

4.50 


5.00 

•  j  0 

4.50 


2.50 

3.25 

5.75 


6.25 

5.00 


a**************************** 


VOLTAGE 

**  ***  ***** ********** *****  ***  * 
*  * 


1 


*1 


FILEKAHE:  CC5T91 

FI. 1ST  VOLT  CK  SLOCK5 
LAST  VOLT  CK  SLOCK5 
VOLT  SLOCK  LEHGTTi5 


F I LZ' IE :  CCS  TO 2 

FUST  VCLT  CK  CLOCK = 
LAST  VOLT  CK  CLOCK5 
VOLT  3 LOCI'  LENGTH5 


F I  LEVA:  E :  C03T93 

FUST  VOLT  at  CLOCK5 
LAST  VCLT  CK  CLOCK5 
VOLT  CLOCK  LE1GTH5 


F I  L Z:  !A:  !E :  C03T94 

FUST  VOLT  CK  CLOCK = 
LAST  VCLT  CK  BLOCK- 
VOLT  CLOCK  LE:i3TH= 


FILEMA.IE:  C03TS5 

FUST  VOLT  CK  BLOCK5 
LAST  VCLT  CK  SLOCK5 
VCLT  BLOCK  LEiIGTH5 


3.12 

14.50 

11.30 


3.39 

15.05 

11.17 


2.11 

15.74 

13.52 


4.5C 

16.00 

11.39 


15.39 

12.47 


FREQUENCY 

•f  * 

*  v;or>D  =  9  » 

*  3-LEVEL  =  1  * 

*  7A.1IA:  ICE  =1.75  * 


VOLTAGE 

***;«:-#*i fa****#***###***-***-*** 

X 

*  CORD  =9  * 

*  G-LEVSL  =  1  » 

»  VAf!  I  Al  ICE  =  2.45  * 

*  AVERAGE  =12.01  * 

.i  ■* 

a  x  :■  •:  :•  •:*  -*  *  an  *  *  a *  *  -x  «  « x 

VOLTAGE  THRESKQL2-  0.37 
VOLTAGE  CK  LEVEL-  0.54 
FREO  THRESHOLD®  2445 


FIRST  FREO  Ct  SLOCK5 

*  C'l’  p C p**  At/. 

FR.E"  CLOCK  LERGTH5 


FIRST  FRE'i  at  SLOCK- 


FREO  CLOCK  LEKGT.  != 


FIRST  FREn  CK  SLOCK5 
LAST  FRE'i  at  SLOCK5 
FREO  SLOCK  LERGTH5 


FIRST  FREO  at  SLOCK5 
LAST  FREO  C<  SLOCK5 
FREO  CLOCK  LERGTH5 


•  i.-oi  r.->nv  >> 

LAST  FREO  Ct  SLOCK5 
FREO  BLOCK  LERGTH5 


3.75 

15.00 

11.25 


4.00 

15.25 

11.25 


15.25 

13.00 


4.75 
15.00 
1 1 .25 


4 . 00 
15.50 
1 1  .50 


FILENAME:  C13T91 

FIRST  VOLT  ^  SLOCK*  3.49 
LAST  VOLT  CK  SLOCK*  15.70 
VOLT  SLOCK  LENGTH*  12.29 


FILEilA:  €:  C13T92 

FIRST  VOLT  CK  BLOCK*  5.53 
LAST  VOLT  CK  SLOCK*  15.31 
VOLT  BLOCK  LENGTH*  11.13 


FILER ARE:  C13T93 

FIRST  VOLT  CK  BLOCK*  4.33 
LAST  VOLT  CK  BLOC'*  15.71 
VOLT  BLOCK  LENGTH*  11.32 


F I  LENA*  !E:  C13T94 

FIRST  VOLT  CK  GLOC<=  2.95 
LAST  VOLT  CK  BLOCK*  14.54 
VOLT  2L0CK  LENGTH*  11.59 


FILENAME:  Cl 3T95 

FIRST  VOLT  CK  BLOCK*  2.37 
LAST  VOLT  CK  BLOCK*  17.04 
VOLT  SLOCK  LENGTH*  14.16 


FREQUENCY 

***#***#***#«#*#**##•**###*#*# 


*  * 

*  WORD  =9  * 

«  G-LEVEL  =2  * 

*  VARIANCE  =2.50  * 

*  AVERAGE  =12.15  * 

V  TT 


a**************************** 

VOLTAGE 

******5Ht**#***#*#S##**##*#*** 


*  # 

*  WORD  =9  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =2.93  * 

*  AVERAGE  =12.11  * 

* 


*********#**#*#*#*#*#***###•** 


VOLTAGE  THRESHOLD=  0.37 
VOLTAGE  CK  LEVEL*  0.74 
FRET  THRESHOLD*  2534 


FIRST  FREO  CK  BLOCK*  3.50 
LAST  FREO  CK  BLOCK*  15.75 
FREQ  BLOCK  LENGTH*  12.25 


FIRST  FREO  CK  BLOCK*  5. 00 
LAST  FREO  CK  BLOCK*  17.25 
FREO  BLOCK  LENGTH*  11.25 


FIRST  FREO  CK  BLOCK*  5.25 
LAST  FREO  CK  CLOCK*  17.00 
FREO  BLOCK  LENGTH*  11.75 


FIRST  FREO  CK  BLOCK*  3.00 
LAST  FREO  CK  BLOCK*  14.75 
FREO  BLOCK  LENGTH*  11.75 


FIRST  FREO  CK  BLOCK*  3.30 
LAST  FREO  CK  BLOCK*  17.25 
FREO  BLOCK  LENGTH*  15.75 


FILZNA.' E:  C09T31 

FI. 1ST  VOLT  CK  CLOCK*  4.13 
LIST  VOLT  CK  SLOCK  =  13.47 

VOLT  CLOCK  LENGTH*  9.34 


FILE! ><V.  c :  CQ9T92 

FUST  VOLT  CK  CLOCK*  5.33 
LAST  VOLT  CK  SLOCK*  17.30 
VCLT  CLOCK  LENGTH*  12.55 


FILENAME:  C09T93 

FUST  VOLT  OK  SLOCK*  3.11 
LAST  VCLT  CK  CLOCK*  13.30 
VOLT  CLOCK  LENGTH*  10.77 


FILENAME:  C03T94 

FUST  VCLT  CK  CLOCK*  5.20 
LAST  VCLT  CK  CLOCK*  17.00 
VCLT  CLOCK  LENGTH*  1 1 .CO 


FILENAME:  009 T9 5 

FIRST  VCLT  CK  CLOCK*  2.54 
LAST  VOLT  CK  CLOCK*  14.14 
VOLT  SLOCK  LENGTH*  11.50 


F 1 1ST  FREO  CK  CLOCK*  3.75 
LAST  FIE"'  'OK  CLOCK*  13.23 
F~.EC  CLOCK  LENGTH*  3.50 


FIRST  FRE°  -CK  CLOCK*  5.>C 
LAST  FRER  CK  CLOCK*  1  -.50 
FCEC  CLOCK  LENGTH*  13.00 


FIRST  FF.F.C  CK  CLOCK*  3.25 
LAST  FREO  CK  CLOCK*  14.00 
FP£0  CLOCK  LENGTH*  10.75 


FIRST  FP.EO  CK  CLOCK*  5.25 
LAST  F.2E0  C K  CLOCK*  I7.0G 
FREO  BLOCK  LENGTH*  11.75 


FIRST  FREv  CK  CLOCK*  2.73 
LAST  FREO  CK  CLOCK*  14.00 
FREO  CLOCK  LENGTH*  11.25 


FREQUENCY 

****«*«»*#***»***»*********** 

* 
v 
* 
?f 
* 


it 

* 


v:o?,d  = 
S-LEVEL  * 
VARIANCE  = 
AVERAGE  = 


3 

3.50 

11.25 


a##*#***##**###*#****#******* 

VOLTAGE 


* 

* 


ncro  = 

G-LEVEL  * 
VARIANCE  * 
AVERAGE  = 


3.31 

11.23 


* 

a 

if 

if 

if 

if 


*  .‘{.if  *  -;(■  ¥;  y-Y:  *  if  if  if  ff  if  if  if  if  *  if  if  **  #  #  *# 

VOLTAGE  THRESHOLD*  0.37 
VOLTAGE  CK  LEVEL*  0.C4 
FIE'-'  THRESHOLD*  235c 


file-:; 


'4137 


FI 'ST  VOLT 

CK  CLOCK* 

5.70 

FIRST 

FOE'  ck  CLOCK* 

t\  on 

LAST  VOLT 

c;  clock* 

15.75 

LAST 

FOE"  CK  CLOCK* 

15.00 

VOLT  clo: 

!y« '  L  c.  ■ 1 57! ! = 

1 1  .90 

!*f*  —  <**. 

*  •  *.  Cl  •  t 

CLOCK  LENGTH* 

12.00 

FILE::’. 

HE:  0041 53 

F 1 OST 

VOLT  CK 

CLOCK* 

5.00 

FIRST  FREO  CK 

CLOG!'.* 

5  .^0 

LAST 

VOLT  CK 

CLOCK* 

17.94 

LAST  FREO  CK 

CLOCK* 

17.75 

VOLT 

'  CLOCK  L 

EK'GTi  i= 

12.05 

FREO  CLOCK  L 

ENGTH* 

12.25 

FILENAME:  C04212 

FIRST  VOLT  CK  SLOCK* 

5.39 

FIRST  FREO  OK  CLOCK* 

5.75 

LAST  VOLT  CK  CLOCK* 

17.73 

LAST  FP.EO  CK  CLOCK* 

10.00 

volt  SLoa;  length* 

12.40 

FREO  CLOCK  LENGTH* 

12.25 

FILE!! ARE:  C04221 

F 1 RST 

VOLT  CK  CLOCK* 

3.47 

FIRST  FP.EO  CK  CLOCK* 

3.75 

LAST 

VOLT  CK  CLOCK* 

14.28 

LAST  FEE"'  CK  CLOCK* 

14.00 

VOLT 

BLOCK  LENGTH* 

10.01 

FP.EO  CLOCK  LENGTH* 

10.25 

FILENAME:  C04241 


FIRST  VOLT  CK  -LOCK*  5.53 
LAST  VOLT  CK  CLOCK*  17.57 
VOLT  CLOCK  LENGTH*  12.02 


F I  P.ST  FPEP  03;  “LOCK*  5.00 
LAST  FP.EO  0;  CLOCK*  to. 25 
FP.EO  CLOCK  LENGTH*  12.25 


FREQUENCY 


* 

*  :/ono  =9  * 

*  3-LEVEL  =4  * 

*  VARIANCE  =2.00  * 

*  AVERAGE  =11.00  * 

a  x- 


VOLTAGE 

***»**#X****#*##*«X*X*»****** 


*  * 

*  ::qpc  =9  * 

*  3-LEVEL  =  4  # 

*  VARIANCE  =  2.05  :f 

*  AVERAGE  =12.01  * 

>•  vfr 


a**************************** 


VOLTAGE  THRESHOLD-  0.57 
VOLTAGE  CK  LEVEL=  0.55 
F~E0  THRESHOLD-  2117 


••  -r-  ■-*  ^•rViihii;-  ---tr*  -• 

- - 


FI  LERA! ‘E:  CG'-TOI 

FIRST  VOLT  CK  BLOC!'.® 

10.45 

F 1 nST  FREO  CK  CLOCK® 

10.50 

LAST  VOLT  CR  CL OCR* 

20.39 

LAST  FREO  CK  CLOCK* 

10.  CO 

VOLT  CLOCK  LERCTH® 

9 . 93 

FREO  BLOCK  LERGTI® 

7.50 

FI  LENA’S:  C0CT92 

FIRST  VOLT  CK  CLOCK® 

5.20 

FIRST  FREO  CK  BLOCK® 

5.50 

LAST  VOLT  CK  CLOCK® 

12.50 

LAST  FRE°  OK  CLOCK® 

12.25 

VOLT  CLOCK  LENGTH® 

7.31 

FREO  CLOCK  LENGTH* 

5.75 

FI LERAi IE:  C00T93 

FIRST  VOLT  CK  CLOCK® 

6.31 

FIRST  FREO  CK  CLOCK® 

:  .  50 

LAST  VOLT  CK  CLOCK® 

13.55 

LAST  FREO  CK  BLOCK® 

14.50 

VOLT  CLOCK  LERGTH® 

7.24 

FREO  BLOCK  LERGTH® 

0.00 

FILENAME:  C0CT95 

FIRST  VOLT  CK  BLOCK® 

5.57 

FIRST  FREO  CK  CLOCK* 

3.75 

LAST  VOLT  CK  CLOCK® 

12.05 

LAST  ~':V'  CK  BLOCK® 

11.50 

VOLT  BLOCK  LEI  1ST i= 

5.37 

FREO  CLOCK  LERGTH® 

5.75 

FAEOUERCY 

*  a  •:*  •»  a  ■  -  *  *  *  •:  hh;-  *  *  *  *  **  *  *  4;- 

•if  :f 

*  V.'ORD  =9  - 

*  0-LEVEL  =5  * 

»  V  An  I  A:  ICE  *  2.25  # 

-  AVERAGE  *  7.00  * 

*  s 
*:KHt*S*»#4**tt*-»»#«*ic*****«#*#* 


VOLTAGE 

#####«}»»*-:»*»  ##■»»####»###»»*#» 
•if  *X* 

•;f  UCP,D  =  9  * 

*  3-LEVEL  *  5  * 

•'<•  VAR  I  A!  ICE  =  3.55  * 

*  AVERAGE  =  7.71  * 

«  * 

#  *  *  -*  *  *  *•  •::•  *  •::•  *  *  *  * *  *  «  *  «  *  *  a  *  * a 

VOLTAGE  THRESHOLD®  C.33 
VOLTAGE  CK  LEVEL®  0.94 
FREO  THRESHOLD®  2013 


FILEHAHE:  C03TF3 


LAST  VCLT  CK  CLOCK* 

volt  slock  lehgth* 


FILE1  !.V ;Z :  C03TF4 

FIRST  VCLT  CK  “LOCK* 
LAST  VCLT  CK  CLOCK* 
VCLT  CLOCK  LEHGTH* 


F I  L SHAKE :  C03TF9 


LAST  VOLT  CK  2 LOO?* 
VOLT  CLOCK  LE:.:3TT-:= 


1 .04 
15.62 
13.79 


2.39 

16.05 

14.45 


2.  S3 
16.49 
13.51 


FnecuEJC? 

»  *  *  *  *  »*•***»****»*»**» 


'."CRD 

3-LEVEL 

VARIANCE 

y  co ;  c;c 


r 

1 

0.30 


* 

» 


* 


* 7.'  if * *  if 


VOLTAGE 

if  «■  if  -x-  -x-  x  •;  :•  •»  *  #  #  * if ft  *  it*  *  *  a  it  *  if  * 

•f  if 

*  ::ord  « 


G-LEVEL 
VAR  I  a;  !CE 
AVERAGE 


r 

1 

1  .36 
14.35 


* 
-Jr 

if  * 

x-  if  if  if  *  if  if  i‘  #  if  if  if » if  if  -X-  if  x-  •;  if  if  if  if  if  if  if 


VOLTAGE  THRESHOLD®  0.39 
VOLTAGE  OK  LEVEL®  C.57 
FRE'R  THRESHOLD®  2047 


FIRST 

LAST 

FRE' 


F I RST 
LAST 
FRE' 


r,*b 1  '7. 

FRE"  Z 

;Lv.-v.  * 


FRE ' 
FREr 
RLO* 


s  SLOCK* 
:  SLOCK* 
LEHGTH* 


FIRST  FRE' 
LAST  FRE' 
FREC 


'  CLOCK* 
LEHOTH* 


CLOCK* 

CLOCK* 


LOCK  LEKGTli 


7  n,i 

1  5 !  73 
13.73 


?  On 

13.30 

14.00 


2.75 

15.75 


03.51 


jgj  FI  LENA'S:  C15TF1 

”  T 

K  FIRST  VOLT  Ct  CLOCK® 

4.65 

FIRST  FREO  CK  CLOCK® 

4.75 

m  LAST  VOLT  OK  CLOCK® 

19.22 

LAST  FREO  at  CLOCK® 

19.25 

E  VOLT  CLOGt  LENGTH® 

14.57 

FREO  CLOCK  LENGTH® 

14.50 

I 

E  FILE:.'A;'E:  C13TF2 

i 

J  : 

| 

i  j 

t  FIRST  VOLT  at  BLOCK® 

4.01 

FIRST  FREO  at  BLOCK® 

4.25  j  • 

Ej  LAST  VOLT  CK  CLOCK® 

21.37 

LAST  FREO  Ct  CLOCK® 

21.50  ' 

B '  VOLT  SLOCK  LENGTH® 

1'  FILENAME:  C13TF3 

17.36 

FREQ  BLOCK  LENGTH* 

17.25 

|  FIRST  VOLT  CK  SLOCK* 

3.76 

FIRST  FREO  at  CLOCK* 

4.00 

I  '  LAST  VOLT  CK  3 LOCK® 

18.35 

LAST  FREO  CK  CLOCK® 

13.75 

1  j  VOLT  SLOCK  LENGTH® 

15.09 

FREO  BLOCK  LENGTH® 

14.75 

I"  FILENAME:  C13TF4 

1  FIRST  VOLT  CK  CLOCK® 

4.52 

FIRST  FREO  Qt  SLOCK® 

4.00 

I  .  LAST  VOLT  CK  SLOCK® 

20.91 

LAST  FREO  Ct  CLOCK® 

21.25 

I  VOLT  CLOCK  LENGTH® 

16.39 

FREO  CLOCK  LENGTH® 

17.25  1  : 

1  : 

I  ^  FILENAME:  C13TF5 

f  FIRST  VOLT  at  SLOCK® 

3.03 

FIRST  FREO  Ct  CLOCK® 

3.00 

1  ;  LAST  VOLT  Gt  SLOCK® 

13.20 

LAST  FREO  Ct  CLOCK* 

18.50 

|  i  VOLT  BLOGt  LENGTH® 

15.12 

FREO  CLOCK  LENGTH® 

15.50 

t  i  FREQUENCY 

|l-  *****###*********•****##*##*## 

i  X 

* 

*  V/ORD  =  F 

* 

*  G-LEVEL  =  2 

* 

A,  *  VARIANCE  ®  2.75 

* 

| 

U  *  AVERAGE  =  15.85 

* 

* 

* 

• 

in  a**######*#-***###**###*#****# 

1 

H  VOLTAGE 

##*###**#**##****#*******#*** 

m 

# 

I  1  *  WORD  =  F 

* 

■  1  *  G-LEVEL  =  2 

* 

1 

-  '  *  VARIANCE  =  2.30 

# 

I 

r  *  AVERAGE  =  15.71 

* 

I 

if 

* 

,  1 

a*#*********#**#*#*#***###*#* 

;  1 

ll 

|:  VOLTAGE  THRESHOLD®  0 

.39 

1 

(  VOLTAGE  Ct  LEVEL®  0 

.68 

Is 

j.-  |  FREO  THRESHOLD®  2129 

9 

u .  _  _ 

. . 

03.52 

.  - <  -  ^  ^  :Vt  ~fr  — —  — -« 

FILEMA'E:  C09TF1 


F I  P.ST  VOLT  CK  CLOCK-  2.92 
LAST  VOLT  CK  ELCCK*  10.47 
VOLT  SLOCK  LEMGTH*  15.55 


FILE; l.v  E:  C09TF2 

FI  AST  VOLT  CK  BLOCK-  2.05 
LAST  VOLT  CK  SLOCK-  15.54 
VOLT  SLOCK  LEMGTH*  14.49 


FI  LEAVES  C09TF3 

FIRST  VOLT  CK  SLOCK-  1.93 
LAST  VOLT  ST.  BLOCK*  15.63 
VOLT  SLOCK  LEMGTH*  13.70 


FILENAME:  C09TF4 

FI, 1ST  VOLT  CK  CLOCK*  4.30 
LAST  VOLT  CK  3L0CK-  17.76 
VOLT  BLOCK  LEI IGTH-  13.45 


-  I LEMAI  !E :  C09TF5 

FI 1ST  VOLT  CK  SLOCK-  2.24 
LAST  VOLT  CK  SLOCK®  16.77 
VOLT  CLOCK  LENGTH®  14.53 


FREQUENCY 

* * ******** * **** ********** * * * * 


#  * 

*  '.VOID  *  F  * 

*  G-LE'/cL  *  3  * 

*  VARIANCE  =2.25  * 

*  AVERAGE  =14.20  * 

if  if 


if  tt  *##**#*##*#***-#***  ******* 

VOLTAGE 

a***************************** 


*  * 

*  CORD  =  F  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =  2.10  * 

*  AVERAGE  =  14.35  * 

•t  * 


•:  :•  »«■***»****  *  x  *  »  *  *  *  *  *  * x  *  *  x  *  *  xx 


FUST  FREO  CK  BLOCK®  3.00 
LAST  FREO  CK  SLOCK®  1G.50 
FF.EO  BLOCK  LEHGTM®  15.50 


FIRST  FRE"'  CK  SLOCK®  2.50 
LAST  FREO  CK  SLOCK®  15.75 
FREO  CLOCK  LEMGTH®  14.25 


FIRST  FREO  CK  BLOCK.®  2.00 
LAST  FREO  OK  f. LOCK®  15.25 
FREO  SLOCK  LEMGTH®  13.25 


FIRST  FREO  CK  BLOCK®  4.50 
LAST  FREO  CK  BLOCK®  IS. 00 
FREQ  CLOCK  LEMGTH®  13.50 


FIRST  FREQ  CK  BLOCK®  2.50 
LAST  FREO  CK  BLOCK*  17.00 
FREO  BLOCK  LEMGTH*  14.50 


VOLTAGE  THRESHOLD®  0.39 
VOLTAGE  CK  LEVEL®  0.57 
FREO  THRESHOLD®  2620 


C04117 


FILS-!,*,;  5; 

fi "st  volt  a:  clock*  5.15 

LAST  VOLT  CK  3LOCK-  1 ? -  37 
VOLT  SLOG',  LENGTH*  14.20 


FILE:' ! A." IE :  C04152 

FI  AST  VOLT  a:  SLOCK-  5.59 
LAST  VOLT  CC  CLOCK-  20.03 
VOLT  "LOCK  LENGTH-  14.45 


FILE:' A: '2:  C04213 

FIRST  VOLT  CK  3LGCK-  5.30 
LAST  VOLT  G\  ELCCK-  21.14 
VOLT  "LOG'  LENGTH-  15.54 


FILENAME:  CC4223 

FIRST  VOLT  d'  CLOCK-  3.50 
LAST  VOLT  CK  BLOCK-  10.45 
VOLT  SLOCK  LEMGTM=  14.95 


FI  LEI!  ARE:  C04253 

FIRST  VOLT  CK  BLOCK*  4.37 
LAST  VOLT  CK  SLOCK-  20.69 
VOLT  CLOCK  LENGTH*  16.32 


FIRST  FRZO  a;  CLOCK*  5.25 
LAST  FR.EO  G'  CLOCK-  10.50 
FRcO  CLOCK  LENGTH*  14.25 


FIRST  FREn  CK  CLOCK.*  5.75 
LAST  FR.EO  CK  BLOCK.*  20.00 
FREO  CLOCK  LENGTH*  14.25 


FIRST  FREO  CK  CLOCK-  5.50 
LAST  FREO  G'.  CLOCK-  21.25 
FREQ  BLOCK  LENGTH-  15.75 


FIRST  FREO  CK  CLOCK*  3.25 
LAST  FREO  CK  CLOCK*  1C. 50 
FREO  BLOCK  LENGTH-  15.25 


FIRST  FREO  G<  BLOC!'*  4.50 
LAST  FREO  CK  CLOCK*  21.00 
FREO  3LCCK  LENGTH*  15.50 


FREQUENCY 

a  -a*:-*-:}*****#*##*##*********#*# 
•»  * 
l.'ORD  =  F  » 

*  G-LEVEL  =4  * 

*  VARIANCE  =  2.25  * 

*  AVERAGE  =15.20  * 

* 

«tf*tt***-*w#*####*«-:rtf*****#*-x*# 


VOLTAGE 

*j;-»i:s****#***«**4^*i:-*##**-!t*-x-»* 


*  V.’ORD  =  F 

*  G-LEVEL  =  4 

*  VARIANCE  =  2.11 

*  AVERAGE  =  15.11 

x 


* 

* 

ft 

ft 

iu 

ft 


ftftftftftftftftftftftftttftftftftftftftftftftftftftftft* 


VOLTAGE  THRESHOLD*  0.38 
VOLTAGE  OK  LEVEL*  0.77 
FREO  THRESHOLD-  2057 


fc  • 


r  rr  >  i  <c'  ir*v 

i  .\L  ./u&i  !o. 


*wC.?D  = 
G-LEVSL  = 

VARIANCE  = 
AVERAGE  = 


F 

5 

1.25 

14.81 


*  * 

VOLTAGE 

»»#  *•»•:*#****#««***»**#*##*«**» 
;:-  # 


i  moc 
.  yj>  \  l» 

= 

C 

G- LEV EL 

- 

CT 

J 

AH  1  /VICE 

= 

1  .50 

* 

AVERAGE 

= 

14.73 

tf 

*  « * «  x-  ::■  k-  ■:  :■  *•  -:*  *  ■*  *  -a  *  ?:-  *  •;;■  *  *  •*  *  -:•• «  *  *  *  *  ■* 


VOLTAGE  CK  LEVEL1 
FREO  THRESHOLD3 


J  .JO 
0.66 
2560 


J  4r 


r..»-ta.i  .^.  .  .. 


v.n  O  oi  o  o  o  ui  o  m 


in  tn  o  tn  c<  o  in  m 


FILENAME 


C13TE1 


FIRST  VOLT  Qt  BLOCK®  4.34 
LAST  VOLT  CK  BLOG<=  14.58 
VOLT  BLQGt  length®  10.25 


FIRST  FREO  at  BLOCK* 
LAST  FREQ  Gt  BLOCK* 
FREO  BLOCK  LENGTH® 


FI  LENA.  iE :  C13TE2 


FIRST  VOLT  0<  BLOCK®  2.47 
LAST  VOLT  CK  BLOGt®  12.19 
VOLT  BLOCK  LENGTH®  9.72 


FIRST  FREO  CK  BLOCK® 
LAST  FREO  at  BLOCIt* 
FREO  BLOCK  LENGTH® 


FILENAME:  C13TE3 


FIRST  VOLT  St  BLOCK®  5.22 
LAST  VOLT  CK  SLOCK*  15.02 
VOLT  2LOC<  LENGTH®  9.79 


FIRST  FREO  CK  SLOCK® 
LAST  FREO  at  BLOCK® 
FREO  BLOCK  LENGTH® 


FILENAME:  C13TE4 


FIRST  VOLT  a<  BLOCK =  5.01 

LAST  VOLT  at  BLOCK®  14.53 
VOLT  CLOa<  LENGTH®  9.52 


FIRST  FREO  at  BLOCK® 
LAST  FREQ  a<  BLOCK® 
FREO  BLOCK  LENGTH® 


FILENAME:  C13TE5 


FIRST  VOLT  at  ELOCK®  3.89 
LAST  VOLT  at  BLOCK®  13.30 
VCLT  2LCa<  LENGTH®  9.91 


FIRST  FREO  at  BLOCK® 
LAST  FREO  a<  BLOCK® 
FREO  BLOCK  LENGTH* 


FREQUENCY 

its###*##*###*##*#*##*#**#***# 
*  * 


* 

NORO  = 

E 

* 

* 

G-LEVEL  = 

2 

* 

* 

VARIANCE  = 

1 .00 

* 

if 

AVERAGE  = 

10.10 

* 

* 

* 

**•*-»#***#****#***#*#*#*##**** 


VOLTAGE 

******#***###*##** *********** 


*  ::ord  = 

*  G-LEVEL  * 

*  VARIANCE  * 


* 

E  * 

2  * 

0.62  * 

9.86  * 


*  AVERAGE 


*  * 
«***#***#■»*»*###**#********»* 


VOLTAGE  THRESHOLD*  0.40 
VOLTAGE  at  LEVEL®  0.70 
FREO  THRESHOLD®  2099 


nf  ."7 
*-> 1 .  ^  / 


4.50 

14.75 

10.25 


2.75 

12.25 

9.50 


6.25 

15.50 

10.25 


3.25 

15.25 

10.00 


4.00 

14.50 

10.50 


39TI1 


HL“"  v  - 


r  i "37  vclt  ck  clock*  3.75 

LAST  VCLT  CK  CLOCK*  3.22 

VCLT  CLOCK  LZI'GT! 1=  7.44 


FI  LEGATE:  00CTE2 

F 1 .1ST  VOLT  CK  CLOCK*  2.06 
LAST  VOLT  CK  CLOCK*  11.70 
VCLT  BLOCK  LE'IGTK*  0.62 


FI  LEGATE:  CQ9TE5 

FI  COT  VOLT  CK  FLOCK*  4.32 
LAST  VCLT  OK  CLOCK*  14.47 
VOLT  CLOCK  LENGTH*  10.14 


FI  LEGATE:  C09TE4 

FI  AST  VOLT  CK  CLOCK*  3.17 
LAST  VOLT  CK  CLOCK*  11.77 
VOLT  0 LOCI'  LENGTH*  0.50 


FI  AST  FOE"  CK  CLOCK*  1.00 

LAST  FREO  CK  “LOCK*  C.00 

FOE-7  CLOCK  LENGTH*  7.00 


FIOST  FOEO  CK  CLOCK*  2.25 
LAST  FREO  CK  E-LOCK*  1 1  .25 
FREO  CLOCK  LENGTH*  9.00 


FIRST  FREO  CK  CLOCK.*  4.50 
LAST  FREO  CK  CLOCK*  14.50 
FREO  CLOCK  LEKGT-I*  10.00 


FIRST  FREn  CK  BLOCK*  3.25 
LAST  FREO  CK  CLOCK*  11.75 
FREO  CLOCK  LENGTH*  C.50 


FILEIIAKE:  C09TE5 

FI -ST  VOLT  CK  CLOCK* 

4.24 

fihst  fre:  -ck  clock* 

4  ~~ 

LAST  VOLT  CK  CLOCK* 

15.59 

LAST  FREO  CK  CLOCK* 

15.25 

VOLT  CLOCK  LENGTH* 

S.15 

FREO  CLOCK  LENGTH- 

r\  n,r\ 
Zt  .  'JKj 

FRECUEMCY 

•:f  #*•**«  xk-»  »  k-  *  k  *  «  *  ******  x  % x  *  x  st  x 


*  ;7CRD  = 

C 

L. 

it 

*  O-LEVEL  = 

J 

k 

*  ’/API  a:  ICE  = 

3, CO 

•X 

*  AVERAGE  = 

6.70 

44 

* 

x*xx*xxx**#«*#x*x*x-x#******x# 


VOLTAGE 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


..'Jr-.J  -  c 

*  G- LEVEL  *  3 

*  VARIANCE  *  2.70 

“  AVERAGE  *  0.99 


* 

£ 

* 

* 

* 


VOLTAGE  THRESHOLD*  0.30 
VOLTAGE  Cl'  LEVEL-  0.56 
FEET  THRESHOLD*  2009 


FILZT'.V  :E:  CC41K 


:  I "ST  VOLT  OK  CLOCK 
LAST  VOLT  CK  CLOG' 
VOLT  CLOCK  LENGTH 


0.37 

9.74 

•0.07 


host  .-PE'1  0“'  .lock-  i.io 

LAST  FREO  CK  CLACK-  0.70 

FRE"  A LOCK  LENGTH*  -.75 


FILE,' JAKE:  004134 


:  LOCK- 
LAST  VOLT  CK  CLOCK- 
VOLT  CLOCK  LENGTH- 


9.43 

10.35 


:  I  AST  FRE"  CK  CLOCK-  9.5 
LAST  FEE-  CK  CLOCK-  19.0 


FI  LENA!  IE:  C04147 


FI  PST  VOLT  CK  SLOCK-  5.00 
LAST  VOLT  CK  CLOCK-  15.74 
VOLT  CLOCK  LENGTH-  9.14 


FIRST 


:<  clock- 


last  FREO  CK  CLOCK-  15.75 
FRET  CLOCK  LENGTH*  3.09 


FILENANE:  CG4225 


- 1 P.3T  VOLT  CK  CLOCK-  5.57 
LAST  VOLT  G'  BLOCK-  15.07 
VOLT  "LOCK  LENGTH-  10.30 


FIRST  F~ 

LAST  FIE?  CK  CLOCK 
FREE  CLOCK  LENGTH 


=  1 


5.75 

5.75 

10.00 


FILE!  LANE:  C04257 


LAST  VOLT  CK  CLOCK- 
VOLT  CLOCK  LENGTH- 


2. Cl 
1 1  .67 

9 .05 


Fir.ST  FPE?  C!<  CLOCK 
LAST  FP.EO  G<  BLOCK 
FREO  CLOCK  LENGTH 


=  12.00 
9.00 


FREQUENCY 

*  x-if  ?:■***  **  *####*#  ************* 

-.<•  * 

*  '/CRD 

*  3-LEVEL 

*  VARIANCE 

*  AVERAGE 

*  * 
a**************************** 

VOLTAGE 

* -i * i  :•  *  a  *  *  *  *  %  *  ********> ********* 


=  4 

=  1  .25 

=  9.25 


*  './CRD  = 

*  G-LEVEL  = 

*  VARIANCE  = 

AVERAGE  = 

*  4 
if  -::•  *************************  *  * 

VOLTAGE  THRESHOLD-  0.37 
VOLTAGE  CK  LEVEL-  0.55 
FREO  THRESHOLD-  4360 


o  o  o 


FILE! '.VS:  R93TT1 


FIRST 

VOLT  OK  EL 

-  ,>*/  — 

4.15 

FIRST  FRF* 

OK  BLACK* 

1 

7  3 

LAST 

VOLT  CK  CLOCK* 

11.05 

LAST  FEE' 

ck  .'LOOK* 

11 

VOLT 

block  le: 

!gt;  := 

6  •  o9 

FAEA  ALOC 

A7  LEHGh-i* 

7 

.00 

FI  LEGATE:  003TT2 

FIRST  VCLT  CK  CLOCK* 

2.55 

first  fre-o  c:  clock* 

LAST  VCLT  CK  CLOCK* 

3.90 

LAST  FREO  CK.  CLOCK* 

9  .*25 

VOLT  CLOCK  LEAST!  i= 

5.^4 

FRER  BLOCK  LE.‘!GT!= 

7.00 

FILEKAKS:  003TT3 

FIRST  VCLT  OK  CLOCK* 

3.32 

FIRST  FREO  CK  'LOCK* 

3 .50 

LAST  VCLT  O'  CLOCK* 

9.35 

1  C  J  ppCA  /*»*'  '"s  p  p  • '  = 

9 . 5  0 

VOLT  CLOCK  LERCTH* 

6.04 

FREO  BLOCK  LENGTH* 

r.  - 
J  •  j'j 

FILER  A  :E:  C03TT4 

FIRST  VCLT  CK  CLOCK* 

3.15 

FIRST  FRE"  CK  CLOCK* 

'H' 

LAST  VOLT  O'  BLOCK* 

9.55 

LAST  FRE'1  CK  "LOCK* 

9  *.75 

VCLT  CLOCK  LE.RGTM* 

5.39 

FREO  BLOCK  LENGTH* 

5.30 

FILE:  JAKE:  C03TT3 

FIRST  VOLT  CK  CLOCK* 

5.32 

FIRST  FREO  CK  CLOCK* 

3. 50 

LAST  VOLT  CK  BLOCK* 

15. OC 

LAST  FREO  CK  BLOCK* 

15.00 

VCLT  BLOCK  LENGTH* 

7.53 

FRE’1  BLOCK  LEKOTri* 

7.50 

fp.eo'jeicy 


a  * 

•::•  !7CPD  =  T  * 

*  3- LEVEL  =  1  * 

*  variance  =  1.5c  * 

»  AVERAGE  =  6.30  * 


*  a  a  *  a  a  •:;• a  a  •:<•  a  *  a  *  *  x-  a  a  a aa*  a  * aa  a  * 
VOLTAGE 

aaaaaaaaaaaaaaaaaaaaaaaaaaaa* 


VT  X 

»  ’’/CRD  =  T  * 

*  O-LEVEL  =  1  * 

*  VARIANCE  =  1.64  * 

*  AVERAGE  =  6.57  * 

:<•  * 


aaaaaaaaa  a  a a a  a  a  a  a  a  a  a  a  a  *  a  *  %  a  *  * 


VOLTAGE  TMRSSHOLC*  0.37 
VOLTAGE  OK  LEVEL®  C.65 
FRE-1  THRESHOLD*  2350 


mmmm* 


rnmrnmmmmm 


mm 


C13TT1 


F I  LEGATE : 

FI  P.ST  YCLT  OK  BLOCK®  S.OB 
LAST  7CLT  CK  PLOCK®  14.45 
VOLT  BLOC:-'  LENGTH*  0.37 


FILENAME:  C13TT2 

FI  PST  VOLT  CK  BLOCK-  3.64 
LAST  VOLT  CK  BLOCK®  11.61 
VOLT  BLOCK  LEi!GTrl=  0.17 


FILE1  A.' IE:  013TT3 

FI  AST  VOLT  CK  BLOCK-  3.01 
LAST  VOLT  CK  SLOCK-  11.03 
VOLT  SLOCK  LEGGTH-  8.07 


FI  LEGATE:  C13TT4 

FI  P.ST  VOLT  CK  SLOCK-  2.54 
LAST  VOLT  CK  CLOCK-  10.35 
VOLT  SLOCK  LENGTH-  3.31 


FI  LEGATE:  C13TT5 

FIRST  VOLT  CK  SLOCK-  4.55 
LAST  VOLT  CK  SLOCK-  13.09 
VCLT  SLOCK  LENGTH-  3.55 


FIRST  FRE\  CK  SLOCK-  6.25 
LAST  FRE°-  CK  SLOCK-  14.50 
FREO  SLOCK  LENGTH-  3.25 


FIRST  FP.En  CK  SLOCK-  3.75 
LAST  FREO  CK  SLOCK-  12.00 
FREO  BLOCK  LENGTH-  3.25 


FIRST  pRE;'  CK  SLOCK-  3.25 
LAST  FREO  CK  SLOCK-  11.25 
FREO  BLOCK  LENGTH-  8.00 


FIRST  FREO  CK  SLOCK-  2.75 
LAST  FREO  CK  SLOCK-  11.00 
FREO  SLOCK  LENGTH-  8.25 


FIRST  FREO  CK  SLOCK-  4.50 
LAST  FREO  CK  BLOCK-  13.25 
FREO  SLOCK  LENGTH-  3.75 


FREQUENCY 

***************************** 


*  * 

*  CORD  =  T  * 

*  G-LEVEL  =2  * 

*  VARIANCE  =  0.75  * 

*  AVERAGE  =  3.30  * 

*  * 


***************************** 


VOLTAGE 

***************************** 

* 

T  * 

2  * 

0.47  * 

3.29  * 

* 


* 

*  CORD 

*  G-LEVEL 

*  VARIANCE 

*  AVERAGE 

* 


if**************************** 


VOLTAGE  THRESHOLD-  0.37 
VOLTAGE  CK  LEVEL-  0.54 
FREO  THRESHOLD-  2171 


r 

'*  filenane:  cootti 

fJ 

r 

5  F 1  BST  VOLT  CK  BLOCK® 

4. S3 

FIRST  FRET  CK  SLOCK® 

5.00 

'  LAST  VOLT  CK  BLOCK® 

12.^1 

LAST  FRED  CK  BLOCK® 

12.50 

VOLT  BLOCK  LE'iGT  '= 

7.45 

FREO  BLOCK  LENGTH® 

7.50 

FIL3WE:  C0PTT2 

%  ■ 

FIRST  VOLT  CK  BLOCK® 

3  .DC 

FIRST  FREC  CK  BLOCK® 

3.75 

t:  LAST  VOLT  CK  BLOCK® 

10.31 

LAST  FREO  CK  SLOCK* 

10.30 

'  VOLT  BLOCK  LENGTH* 

5.51 

FREC  BLOCK  LENGTH® 

6.75 

F  t  L  El ! A:  ’E :  CCSTT3 

> 

FI  P.ST  VCLT  ck  BLOCK® 

3.S2 

FIRST  FREC  CK  BLOCK® 

r  c: 

(m*’ 

LAST  VOLT  CK  BLOCK® 

11.00 

LAST  FREO  CK  BLOCK® 

11  .DC 

■  '  VCLT  CLOCK  LENGTH® 

1 

*  FILENAHE:  C03TT4 

r 1  PST  VOLT  CK  BLOCK® 

7.10 

FREC  BLOCK  LENGTH® 

6.75 

4.21 

FIRST  FREO  CK  BLOCK* 

4.25 

;  LAST  VCLT  CK  BLOCK® 

11.21 

LAST  FREO  CK  SLOCK® 

11.50 

\  VOLT  2L0CK  LEIGTH* 

• 

7.00 

FREC  BLOCK  LENGTH® 

7.25 

L  • 

!  FILE: ! A!  IE :  C09TT5 

1 

i 

i 

FIRST  VOLT  GC  SLOCK* 

5.59 

FIRST  FREC  CK  BLOCK* 

5.50 

LAST  VCLT  CK  BLOCK- 

11.46 

LAST  FREO  CK  BLOCK* 

11.75 

VOLT  SLOCK  LENGTH® 

5.37 

FREO  BLOCK  LENGTH® 

5.25 

:  1 

£  |  FPEOUEMCV 

' 

>!  * 

* 

•  ’  *  LORD  =  T 

* 

*  G-LEVEL  =  3 

* 

tJ  *  VARIANCE®  1.25 

i  i 

r-J  *  AVERAGE  =  5.90 

rt 

£  * 

* 

f 

***#»*****************#-****** 

: 

■9  VOLTAGE 

| 

a*-**##*#*##********#******##*# 

■  j 

H  ■»  WORD  =  T 

* 

i 

*/{  *  G-LEVEL  =  3 

* 

-■  i  *  VARIANCE  =  1.58 

* 

*  AVERAGE  =  6.  SO 

X. 

& 

* 

[  a**************************** 

1  1 

|  <  VOLTAGE  THRESHOLD®  0 

.37 

i 

I  VOLTAGE  CK  LEVEL®  0 

.64 

| 

&'  j  FREC  THRESHOLD*  2133 

1 

u 

| 

F I  LEi .  :E :  C041 12 


F 1 1ST  VOLT  OK  CLOCK-  5.71 
LAST  VCLT  CK  CLOCK-  14.71 
VOLT  CLOCK  LENGTH-  C.00 


FIRST  FRE^  CK  CLOCK-  5.7: 
LAST  "CEO  CK  CLOCK-  14.75 
FREO  CLOCK  LENGTH-  0.00 


filenane:  C04i24 


FIRST  VCLT  CK  CLOCK-  7.91 
LAST  VCLT  CK  CLOCK-  15.17 
VOLT  CLOCK  LEf.'GTH-  7.26 


FIRST  FREQ  CK  CLOCK-  S. 03 
LAST  FT.EC  'CK  CLOCK-  15.25 
FREO  CLOCK  LENGTH-  7.25 


FILENAME:  C04157 


FIRST  VCLT  CK  CLOCK-  4.03 
LAST  VOLT  CK-  CLOCK-  12.12 
VOLT  CLOCK  LENGTH*  7.15 


FIRST  FREO  CK  CLOCK-  : 
FREO  CK  CLOCK-  1: 

:;:gth= 


F I  LENA!  !E :  C04216 


FIRST  VOLT  CK  BLOCK-  5.02 
LAST  VCLT  C<  BLOCK-  11.55 
VOLT  BLOCK  LENGTH-  5.54 


FIRST  FREQ  CK  CLOCK-  5. CO 
LAST  FPEO  CK  CLOCK*  11.75 
FREO  BLOCK  LENGTH-  5.75 


F I  LEi'ANE :  C04234 


FIRST  VOLT  CK  SLOCK-  2.26 
LAST  VOLT  CK  BLOCK-  11.05 
VCLT  CLOCK  LENGTH-  3. SO 


FIRST  FREO  CK  CLOCK-  2.25 
LAST  FREO  CK  CLOCK-  11.25 
FREO  CLOCK  LENGTH-  9.00 


FREQUENCY 

«****#*#*%**#*****#*»#* **#**# 
»  * 

*  NORD  =  T  * 

*  G- LEV  EL  =4  * 

*  VARIANCE  =  2.25  * 

*  AVERAGE  =  7.65  * 

*  * 
ffifff  **»»**#*****-#***#**«****#» 


VOLTAGE 

4h:-****#*-****-***#**#*t:-***#»*** 


■x  # 

*  WORD  =  T  * 

*  O-LEVEL  =4  * 

*  VARIANCE  =2.26  * 

*  AVERAGE  =7.55  * 

*  -:f 


*»******»»**tf*4*#****KW****** 


VOLTAGE  THRESHOLD-  0.37 
VOLTAGE  CK  LEVEL-  0.64 
F-ER  THRESHOLD*  2155 


23.54 


FILE  .'.V  E :  BOOTH 


FIRST  VOLT  ok 

CLOCK* 

3 .  jO 

FIRST  FRE"  C 

'  ~LCC!\= 

.75 

LAST  VOLT  CK 

CLOCK55 

3.30 

last  frea  c 

;  clog:-* 

10 

.00 

VOLT  CLOCK 

le::gt!-i= 

<  <  •* 
w»  •  'J  <-> 

FREO  CLOCK 

LEI  13711= 

-7 

/ 

•  ~  •» 

FILE.' 1.0  E:  C00TT2 

FIRST  VOLT  CK  CLOCK* 

5.37 

FIRST  FREO  CK  BLOCK* 

0  •  «.'  w 

LAST  VCLT  CK  CLOCK55 

1 4.32 

LAST  FREO  CK  CLOCK* 

14.00 

VOLT  CLOCK  LENGTH* 

7.95 

FREO  CLOCK  LENGTH* 

7. 50 

FILENAME:  C0BTT3 

FIRST  VOLT  CK  CLOCK* 

4.93 

FIRST  FREO  CK  CLOCK* 

3.00 

LAST  VOLT  CK  CLOCK* 

12.26 

LAST  FREO  CK  CLOCK* 

13.00 

VOLT  3  LOCK  LENGTH* 

7.GG 

FREO  CLOCK  LENGTH* 

■; .  00 

FILERAI'E:  C0CTT4 

FIRST  VCLT  CK  CLOCK* 

2.20 

FIRST  FREO  CK  CLOCK* 

2.50 

LAST  VOLT  CK  CLOCK* 

9.46 

LAST  FREO  CK  BLOCK* 

9.0  0 

VOLT  CLOCK  LERGTri* 

7.27 

FREO  BLOCK  LENGTH* 

5.30 

FI  LEI!  ARE:  C0CTT5 

FIRST  VOLT  CK  CLOCK* 

*♦ .  4o 

FIRST  FREO  CK  CLOCK* 

4.25 

LAST  VCLT  CK  BLOCK* 

11.50 

LAST  FREQ  CK  CLOCK* 

11.30 

VCLT  BLOCK  LENGTH* 

7.03 

FREO  CLOCK  LENGTH* 

7.25 

FREQUENCY 

*««•*«»««*»*•****%***»##-::••»**• 
vC*  vf 

*  WORD  =  T  * 

*  G-LEVEL  =5  * 

*  VARIANCE*  1.50  * 

*  AVERAGE  =  7.30  * 

:f  * 

*tt#*«*#tt#tf********  **«••»****### 

VOLTAGE 

#**-*-:(**************#*#*•*##**# 


*  * 

*  WORD  =  T  * 

*  G-LEVEL  3  5  * 

*  VAR  I  A: ICE  *  1.23  * 

*  AVERAGE  =  7.35  * 

*  * 


S-Hf  ft#****;:*-::-*##**####****#**# 


VOLTAGE  THRESHOLD*  0.33 
VOLTAGE  CK  LEVEL55  0.65 
FREO  THRESHOLD3  2247 


FILEMAHE:  C13TS1 


FIRST  VOLT  CK  CLOCK®  4.05 

LAST  VOLT  CK  .'LOCK-  0.55 

VOLT  SLOCK  LEKGTH*  4.70 


FlLEOA.'c:  C13TS2 


FIRST  VOLT  CK  K=  I-.oG 
LAST  VOLT  CK  BLOCK®  9.20 
VOLT  3LGCK  LSI IGTH=  5.40 

file: ia::e :  ci3TS5 

FIRST  VOLT  CK  CLOCK*  5.02 
LAST  VOLT  CK  SLOCK®  10.27 
VOLT  CLOCK  LE.IGTT  1=  5.25 

FILEJJAiiE:  C13TS4 

FIRST  VOLT  CK  SLOCK®  7.4 6 
LAST  VOLT  CK  SLOCK®  12. S3 
VOLT  SLOCK  LEIIGTH®  5.47 

FIL£!.V!E:  C13TS5 

FIRST  VOLT  Cl'  SLOCK*  5.32 
LAST  VOLT  CK  SLOCK*  10.33 
VOLT  SLOCK  LEIIGTH®  5.01 


FRERUEilCY 

-Stf****#-:******#*#*-**#****#*#** 


a  X 

*  l.’ORD  =  S  * 

*  3-LEVEL  =2  * 

*  VAR  I  ARCS  =0.75  # 

*  AVERAGE  =  5.15  * 

*  x 


xxxxx**xxx*xx**xxxx*xxa*xxxx* 

VOLTAGE 

*#***-*#***•  s****************** 


a  x 

*•  '..'CRD  *  S  # 

*  G- LEV EL  =2  * 

*  VARIANCE  =0.77  * 

*  AVERAGE  =  5.17  * 

*  # 


**•**#*«###**#*##*#*#**»#***#* 


VOLTAGE  THRESHOLD*  0.43 
VOLTAGE  CK  LEVEL*  0.75 
FREO  THRESHOLD*  2233 


FIRST  FREO  CK  SLOCK*  5.CC 

LAST  FRS"  CK  SLOCK*  3.75 

FREO  SLOCK  LEIIGTH®  4.75 


FIRST  FRE  I.  SLOCK*  4.00 

LAST  FRE°  CK  SLOCK*  9.25 

FREO  SLOCK  LEIIGTH*  5.25 


FIRST  FRE"  CK  SLOCK®  5. 
LAST  FREO  CK  SLOCK®  10. 
FREO  SLCOK  LENGTH*  5. 


FIRST  FRE"  CK  SLOCK*  7. 
LAST  FREO  Cl  SLOCK*  13. 
FREO  BLOCK  LEIIGTH*  3. 


FIRST  FREO  CK  CLOCK*  3. 
LAST  FREO  CK  BLOCK*  10. 
FREO  CLOCK  LEIIGTH®  5.00 


05.67 


K;  C>  tC\  O  O  O  O  O 

C'i  m  cj  in  o  u  .  in  in 


FILZ?!A  !E:  C09TS1 


FI  1ST  VCLT  CK  SLOCK-  5.40 

LAST  VOLT  at  "LOO  11.34 

VCLT  BjLOCK  LENGTH-  4.94 

FI  LENA'  !£:  C09TS2 

FIRST  VCLT  CK  BLOCK-  4.46 

LAST  VCLT  CK  BLOC'-  9.37 

VOLT  CLOCK  LEMGT1=  4.90 


file:  I  a;  IE:  C09TS3 

F I  AST  VOLT  CK  BLOCK-  5.7G 
LAST  VCLT  Ot  SLOCK-  13.59 


VOLT  CLOCK  LENGTH*  7.91 

F I  LEM.V  !E :  C09TS4 

FIRST  VCLT  at  BLOCK-  3.63 

LAST  VOLT  at  SLOCK-  3.16 

VOLT  ,3 LOCK  LENGTH-  4.43 

FILENAME:  C09TS5 

FIRST  VOLT  a<  CLOCK-  3.57 

LAST  VOLT  at  BLOCK-  8.04 

VOLT  CLOCK  LENGTH-  4.47 

FREQUENCY 

****x#*x*x-*x#****x»#x  **x#x*x* 
*  * 

*  WORD  =3  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =4.00  * 

*  AVERAGE  =5.30  * 

*  * 


******iT*XX***#*X***-X  ***#**#*» 

VOLTAGE 

*****X##*#***##XX#***XX**#**# 


#  * 

*  1/ORD  =  S  * 

*  G-LEVEL  =3  * 

*  VARIANCE  =3.44  * 

*  AVERAGE  =  5.34  * 

x  * 


*x**x***x»*xx*xxx*x**x*#**#x* 


FIRST  FREQ  at  BLOCK.-  5.75 
LAST  FRE":  at  BLOCK-  11.00 
FRE'  BLOCK  LENGTH-  4.25 


FIRST  FREO  at  BLOCK-  4.75 

LAST  FREO  at  BLOCK-  9.75 

FREO  BLOCK  LZNG7I-  5.00 


FIRST  FREO  Ct  BLOCK-  5.75 
LAST  FREQ  at  BLOCK-  14.00 
FREQ  BLOCK  LENGTH-  3.25 


FIRST  FREO  at  BLOCK-  3.75 

LAST  FREQ  at  BLOCK-  3.25 

FREO  BLOCK  LENGTI-  4.50 


FIRST  FREO  at  BLOCK*  3.75 

LAST  FREO  CK  BLOCK-  8.25 

FREO  SLOCK  LENGTH-  4.50 


VOLTAGE  THRESHOLD-  0.39 
VOLTAGE  Ct  LEVEL-  0.67 
FREO  THRESHOLD-  2062 


r  I L E! : A:  E :  CC4133 


FI  .'ST  VCLT  CK  BLOCK* 
LAST  VCLT  CK  BLOCK* 
VCLT  BLOCK  LEKGTK* 


F I RST  FRE?  CK  CLOCK* 
LAST  F.1E"  ST  CLOCK’ 
FP.Bc*  CLOCK  LZKGTH* 


FI  LERA! !E:  C04134 

FI. 'ST  VCLT  CK  SLOCK* 
LAST  VOLT  CK  CLOCK* 
VCLT  BLOC''.  LEMGTM* 


F I L  E.’  ,2 :  CC42I1 

F I  'ST  VCLT  CK  CLOCK* 
LAST  VCLT  CK  BLOCK* 
VCLT  BLOC'.  LERGTH* 


FILER.'.  "E:  C04232 

F I  P.ST  VOLT  CK  CLOCK’ 
LAST  VOLT  CK  BLOCK* 
VOLT  BLOCK  LERGH ’* 


FILE! ’ARE:  C04251 

FI, 1ST  VOLT  CK  BLOCK* 
LAST  VCLT  CK  BLOCK* 
VOLT  BLOCK  LE’IGTH* 


10.10 

17.41 

7.24 


C.J2 

15.33 

7.30 


15.42 

7.57 


16.SC 

7.30 


FIRST  FREO  CK  BLOCK* 
LAST  FHEO  CK  BLOCK* 
FREO  BLOCK  LE’IGTI:* 


FIRST  FR£R  CK  BLOCK* 
LAST  FP.En  a'.  BLOCK* 
FREO  BLOCK  LZKGTH* 


FIRST  FRF'.'  OK  BLOCK’ 
LAST  FRFR  CTK  BLOC!'* 
FREO  BLOCK  LE.B’GTK* 


FIRST  Fr E'”1  CK  BLOCK* 
LAST  FREO  CK  BLOCK* 
FF.EO  BLOCK  LERGTH* 


10.25 
10.  OC 

7.75 


15.50 

7.50 


17.00 

7.75 


ff.eoue;  icy 

if  •:<■#  x-  •*»»  if  if#*  «•  *  *##*#  *  *  *  *  *  if  *  *  *#  * 
•.*  * 


'■ORB  = 

S 

* 

G- LEV EL  = 

4 

if 

ARIA!  ICE  = 

3.75 

* 

AVERAGE  = 

5.90 

if 

■a##**##*##**#***#*#***#**##** 

VOLTAGE 

•S#*****#*#*#*#*####****##**#* 

if  * 

*  CORD  *  S  * 

»  5-LEVEL  =4  * 

*  VARIANCE  *  3.95  * 

if  7 WC"7 n  —  i  70  Jf. 

w  mV uvi'jc  -  0./^ 

*  * 
i-*tt*****tt4#-:f!?«ff<t*******«**tt** 

VOLTAGE  THRESHOLB*  0.3G 
VOLTAGE  CK  LEVEL*  C.56 
FRE1  THRESHOLD*  2259 


V  i  ta 
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KEY  WONOS  (Conifnuo  on  ravaraa  a! da  ft  nacaaamry  and  Idanttfy  by  block  numbar) 

Speech  Recognition,  Gravity,  G-Stress,  Voice  Decoding 
Speech  Analysis. 


20.  AISt^idT  (Conttnu*  on  rmaaraa  at  da  It  nacaaamry  and  idantify  by  block  numbar) 

»n  algorithm  to  determine  energy  shift  along  the  time  axis 
was  applied  to  digitized  speech  data,  which  had  been  recorded  at 
six  different  gravity  levels.  The  analog  speech  was  recorded  dur¬ 
ing  centrifuge  tests  at  the  Air  Force  Medical  Research  Lab, 
Wright-Patterson  AFB,  Ohio.  The  data  was  then  digitized,  Fourier 
Transformed,  high  frequency  preemphasized,  channel  compressed,  and 
energy-normalized.  The  processed  files  were  checked  for  time  dur¬ 
ation  of  each  word  in  both  the  time  and  frequency  domain.  Large 
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time-duration  differences — up  to  200  msecs — were  recorde 
thare  was  no  statistical  mapping  pattern  of  distortion  v 
gravity  level.  Tiir.e  distortion  of  the  speech  energy  wit: 
given  gravity  level  was  as  significant  as  the  distortion 
gravity  levels.  The  results  indicate  that  no  additional 
warping  considerations  will  need  to  be  made,  within  the 
recognition  algorithms,  to  compensate  for  gravity  fLuctui 
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